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, T takes care 

TO KEEP AN ENGINE RUNNING 

due to improper care. 

■ i„'ii,i be absolutely 
To keep your tank running, be a 

sure to: 






Idle the ensine always at minimum of 
800 tpm except when shitting gears. 

Change engine oil a. 25-honr intervals 
"hen operating in dust; never longer 
Aan .00 hours under ideal cond.t.ons. 



./clean air cleaners daily. 
^Stop tank if oil gets hotter than 190- F. 



Turn handle of air filter at least once 
daily. Drain at 25 hours. 
Warm engine to a. leas. 80- F. before 
moving tank- 
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Chapter 1 

OPERATING INSTRUCTIONS 

Section I. General „_— — — ■ 

II. Description and tabula ted data — 

III. Operation instructions and controls 

IV, Lubrication — . 

V. Inspections 

VI. General care and preservation — — 

VII. Materiel affected by gaS— 

VIIL Armament — „- — -~- 



Piinigraplts 

_ 1-8 
.__ 4-5 
„_ 6-14 
__„ 15-18 
„ 19-24 
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___ 33-34 
___ 35-37 



Section 1 
GENERAL 



Paragraph 
1 

*2 



Purpose and scope^__^ 

Contenl and arrangement 

References _ 

1 Purpose and scope.— These instruct ion. are published for the 
information and guidance of the personnel of the using arms charged 
with the operation, nudatenance, and repair of this matfnel. I hoy 
,ontain descriptions of the major units and their functions in rela- 
linn to the other components of the lank, a* well as instructions for 
operation, inspection, minor repair, and unit replacement. 

3. Content and arrangement-Chapter 1 eon.ams inionna- 
tion cl.ieflv for the guidance of operating personnel. Chapter 
o ,. (mt ains information intended chiefly for the guidance ot personnel 
of the using arms doing maintenance work. 

3 Beferences.-Appendix I lists all Standard Nomenclature Lists, 
Technical Manuals, and other publications for the materiel described 

herein. 

Skction II 



INSCRIPTION AND TABULATED DATA 



Parn graph 



Description ~- - ■ — — — - — — - - - 

tabulated data 

The medium tank is an 



4. Description (figs. 3 to 5, inch)- 
armored, full track-laying vehicle, powered by a nine-cylinder, air- 
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i-'nii i:k 2 + — Blgfai fronl view of taaafe 




ft A FD H4! 



FiuUHE 3. — Left rear view of tank. 
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cooled radial aircraft type engine located in the rear of the hull. The 
medium tanks MB, M3A1, and M3A2 differ principally in the construc- 
tion of the hid I. The MS hay a riveted hull; the M3A1 hay a cast and 
upper hull ; the M^A^ tank hull is of welded construction. All infor- 
mation contained in this manual is applicable to all three of these 
models. All models may be powered by either a gasoline or Diesel 
engine. The operator steers the vehicle by means of two levers 
located in the front end of the hull. The vehicle has five forward 
speeds and one reverse. The tank is wired for radio installation 
and for an interphone system within the tank 







RA PI> 2744 



Kiituui-; i, T»ii 



Ik The armor plate is considerably thicker than on previous medium 
inn Us. The armor of the front upper section, cupola, and turret 
sides is 2 inches thick; the armor on the sides of the hull and the 
Til frit lower section is Y\L inches thick. 

r. The turret is 00 inches in diameter and can be rotated by means 
of \\ hydraulic system, or by hand. The cupola normally rotates 
with l he turret but can be rotated independently by hand. 

4, There is an auxiliary electrical generating system in the tank, 
consisting ol a generating set powered by a single-cylinder gasoline 
riie/inr. This unit charges batteries, heats the engine and fighting 
compartments, and supplies current to operate turret traversing 
•'■'■• h.in t mi and radio. 
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5. Tabulated data, — a. Genera'L 

Wright without armament, fuel, and crew pounds.- 55,600 

Weight fully equipped .-- tons, approximately- _ 30 

Ground pressure- _ - p, s, i 17.5 

( hw-nU width feet— 8^/12 

t i round clearance inches 17 

Tread (center to center of tracks) do 83y 2 

( K-or-iill height ___ ._„_„do __do___ 10% 

Over-all length do 18y 2 

h Engine.— -Wright Whirlwind Rr-97;VEC 2. 

Hated horsepower . ^__ 400 

Number of cylinders — _— 9 

Weight of engine with accessories pounds— 1,370 

a. Annwmmt. 

1 7. r j-mm gun. 

I cmL .30 machine gun in cupola. 

1 37-mm gun and 1 cal. .30 machine gun mounted parallel to 

each other in turret 

2 cal. .30 machine guns in front- end. 

2 cal. -45 Thompson subniachine guns carried on brackets 
within tank. 

rL A mmi tmitimi on * ' t *ie(L 

HO rounds 75-mm ammunition, 

17H rounds 37-mm ammunition* 

9,200 rounds cal. .30 ammunition. 

1,300 rounds cal. .45 ammunition in 50- round magazines. 

ti. I Protected vision. — Protected vision is provided for the driver 
• i ii' I other members of the crew by indirect vision devices called 
in nhTloM-opes, installed in the doors and front of the tank. 

/. Seals, body supports, and safety belts are provided for each of 
ili< seven members of crew* 

</. Portions of the interior are padded with sponge rubber needed 
In protcd the crew against bumps, 

// . (U> mm n n km t ion . 

f 8CR-245 sending and receiving: 

(1) Itiidio miles— Voice 15-25 

[ do Code 30-15 

(2) Inhatunk . Telephone 
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Section III 
OPEKATION INSTRUCTIONS AND CONTROLS 

Paragraph 

a 

General information cm controls — - ? 

Inspection before operation^— — g 

Starting instructions for gasoline engine & 

Starting iMtructioiis for Diesel engine l() 

Engine test ~ 11 

Operating vehicle--. — — " _ _ 12 

Stopping engine — 1: . ; 

Cautions 14 

f!olcl weather operation « 

6. General information on controls.-,. *^ control.- Vte 
.park control is entirely automatic and reqmres no attention b 3 tlu 

operator of the vehicle. , 

\ Aerator and ha»d throtth^X foot accelerator ,hhU1 i* lo- 
cated to to right of the transmission housing eonvement. to 1 u. 
drfver's right foot. In conjunction with the foot pedal, a lmml- 
o^ted throttle is provided, which is mounted on the oor to the 
JU of the operator and to the ri.ht of ^ gear sin « W 




Tints the vehicle'turns with power on both tracks at all times 

%) The levers are provided with rubber grips The lower ends 
Jilted in *„., way as to permit relocating the lever positm . 



Both levers arc equipped with 



are- mounted hi 

to suit the convenience of the driver 

ISto or firing the machine guns in the front end oi the tank. 

T 5m£l-(l> Service ftr^^-PnlHnp hack snnn taneouslv on 
bot steering levers slows down or stops the vehicle, depending on 

sit t >/the driver, back of the steering kwr. J* » - ^TIZ 

f Z U Mxteh~>m* clutch pedal is located to the left of the trananij- 
rfi hLing, convenient to the driver's left foot. To permit *& 
^ of gear^ the clutch is disengaged by depressing the clutch pedal. 
When the pedal is depressed, the engine mil run idle. 

10 
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f. Gear* shifting. — Shifting of gears in the transmission for speed 
changes is accomplished bv the gear shift hand lever, located on the 
1 1 -imsniission. to the right of the driver. The positions of the gear 
shift lever for the various speeds are shown in figure 7. The gear 
shift lever is equipped with a latch which prevents accidental shift- 
ing into first speed or reverse, The latch must be released by press- 
ing down the button on top of the lever before shifting into first 
-peed or reverse. 



Q? ® 



-<H> 



®© © 



RA PD 8712 
Figitre 7. — -Gear shift positions. 






7. Inspection before operation.- -a. II a <l r river. — (1) Checks oil 

I ;ui k level, adds oil if necessary. 

r_') Checks transmission oil level, adds oil if necessary. 

(pt) Checks for presence and condition of fire extinguishers. 

1 I ) Checks for oil or fuel leaks on floor of fighting compartment. 

(f>) Sees that steering levers, clutch pedal, and gear shift lever 

I I penile freely and over the full range. 

(6) Sees that battery switch is open and voltmeter reads zero, 

(7) Sees that, fuel shut-off valve is closed. 

(s) Closes battery switch and sees that voltmeter reads 24 or more 
volts. 

(!»} 'Tunis on lights and siren at order of tank commander. 
!>. By tank mm/m&Tider* — (1) Checks final drive oil levels. 
(2) Checks gasoline level. 

11 
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(3) Oils throw-out bearing. 

(4) Walks around lank and inspects— 

(a) For gasoline or oil leaks underneath tank. 
(6) That outside accessories, pioneer tools, tow cable, akackles and 
shackle pins, etc- are present. . 

(c) General condition of sprockets, bogie wheels, spring gnides, 
gudgeons, track supporting rollers, and idlers. 

(d) Tracks for wear, tightness and tension, and connections for 

wear. 

(e) Condition of wedges and wedge nuts. 

(/) Condition and tightness of grousers, if used. 
(5) Turns engine over by hand about two complete revolutions to 
clear cylinders of hydrostatic lock. 

(G) Causes driver to operate all lights and the siren. 

(7) Sees that, ammunition, flags, field equipment, and rations, when 
carried, are properly loaded. 

(8) Checks elevation and traversing of vehicle weapons. 

(9) Tests turret and cupola to see if it turns freely, by hand, and 
that locking and traversing mechanism function. 

(10) Starts Homelite generator and then operates turret by power, 
checking for ease of operation, 

(11) Has radio and antenna checked for opemtion. 

8, Starting instructions for gasoline engine.— After the piv- 
starting inspection lias been completed the engine is ready to start. 
This is done as follows: 

a Give the engine several strokes of the priming pump located 
on the instrument panel (fig. 8). Excessive priming should be 
avoided, since it has a tendency to wash lubricant oil' the cylinder 
walls and thus cause excessive wear and damage, Do not prime 
through exhaust ports or spark plug holes with raw gasoline. Do 
not prime a hot motor. 

h Move the hand throttle lever almost to the "closed" position. 

e. Operate the starter. Turn the ignition switch to the "both 1 ' 
position and press the booster coil switch located on the instrument 
panel (tig. 8). 

£ As soon as the engine fires, open the throttle slowly until the 
tachometer registers 800 rpm. If the throttle is opened rapidly 
when the engine starts to fire, the engine may stop. 

e. After the engine has started— 

(1) Check all instruments to see that they are functioning and 
showing Hie proper readings. 

(2) Check for loose parts. 

12 
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(3) Check for unusual noises in power train and engine. 

(4) Check magneto switch on 'A posh ions. 

9. Starting" instructions for Diesel engine.- -After prestarting 
inspection, the Diesel engine is started as follows: 

a. Actuate the decompression lever to put the engine on decom- 
pression. 

b. Turn the engine one complete revolution by hand. 

c. Put the engine back on compression. 

d. Insert the proper cartridge in the cartridge starter and lire. 

10. Engine test.— a. As soon as the engine has started, the oil 
pressure gage should be watched. If the gage does not indicate oil 
pressure within one-half minute, the engine should be shut down and 
an investigation made. In cold weather, when the oil has not been 
preheated, keep the engine throttled to 800 rpm until the oil tem- 
perature gage reads 80°. 

6. Warm the engine up at a speed of 800 rpm until the oil pies- 
sure is between 50 and 80 pounds, which is normal for tins speed. 
This warm-up should be continued for at least 5 minutes, alter 
which the speed may be increased to 1,000 rpm. Should oil pressure 
fall off at an increase in speed, the engine should be throttled back 
for further warm-up before speed is again increase.!. A thorough 
warming up is recommended. 

e, When the oil temperature gage reads 80°, (.pen the hand throttle 
gradually until the tachometer reads 2,000 rpm and then close the 
throttle gradually until the engine speed drops to 800 rpm. Check 
for smooth, easy acceleration of engine. Check the oil pressure 
and the oil temperature and note the loss of speed when the i-ngine 
is switched to one magneto at a time. The speed should not drop 
more than 75 rpm below that attained when operating on both 

magnetos. 

11. Operating vehicle.— <v. antral. The driver should be thor- 
oughly familial- with the function and operation of all the controls 
and instruments before attempting to drive the vehicle. Review 
of paragraph 6 should be made in case of doubt. 

h. Operation — With the drive]' in the driver's seat, the engine 
at idling speed, and all instruments showing normal readings, the 
driver is (hen ready to drive the vehicle. 

(1) Release the* parking brake (located on floor to the left ol 
driver's seat). 

(2) Disengage the clutch by pressing the clutch pedal down to the 
floor and holding it down. 
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(3) Depressing the latch, move the gear shift lever into second 
gear, sis shown in figure 7, 

(4) After .speeding up the engine, gradually release the clutch 
pedal. Except when under fire, attempting to move the vehicle in 
or out of close quarters without the aid of personnel outside of the 
vehicle serving as a guide is very dangerous. 

(5) The correct gear for running is that which enables the vehicle 
in proceed at the desired speed without causing the engine to labor. 
J * n not ride the c 1 u tc h . Th e t. h :i vei ■ ? s 1 eft foot must be completely 
removed from the clutch pedal while driving, to avoid unnecessary 
wear on the clutch. 

((J) To place the vehicle in reverse gear n complete stop must 
be inside and the throttle closed until the tachometer reads 400 rpm 
(minimum idling speed). Shift briefly into third gear to stop the 
propeller shaft. Then depressing the latch move the gear shift lever 
to the reverse position (fig. 7). Backing the vehicle should ne%*er 
hi' aUempted unless an observer is stationed in front to guide the 
(i rivet. 

I 7) To steer, pull hack the right-hand steering lever to make a 
right turn or the left-hand lever for a left turn. This action keeps 
one of the tracks from turning as fast as the other track and more 
power is needed. As the driver anticipates making a turn he must 
b« ready to apply the foot throttle to a greater extent depending 
mi I he sharpness of the turn. 

(S) To stop the vehicle, release the throttle and pull back on both 

in/nng levers at the same time, depressing the clutch when the 

\ elude has slowed down to approximately 2 to 5 miles per hour, 

depending upon which gear is being employed before stopping. It 

l'i desirable to shift down as low as possible, preferably to second 

imd use engine drag to slow the vehicle to facilitate stopping. 

ill) Tin* parking brake is located on the floor to the left of the 
driver's seat. This brake should be used only for parking and never 
while die vehicle is in motion. The operator should always make 
Miii' rhal, this brake is released before putting the vehicle in motion. 

i 10) The tachometer, the oil temperature gage, and the oil press- 
ure gage give the most satisfactory indications of the engine's per- 
il. nmin-e. Should the indications of any of these instruments ap- 
l ■- ■ i u* be irregular, the engine should be stopped and the cause 
investigated. The oil temperature should not exceed 190 c . 

12, Stopping engine.—^. Gasoline etufhtf. — To stop the engine 
elose the throttle until the engine is idling at 800 rpm and run the 
engine at this speed for 4 or 5 minutes. Then throw the fuel cut-off 

15 
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switch on the instrument panel to the "off" position. When the 
engine has stopped, move the ignition switch bo the "oif 1 position, 
and Shut off the main fuel supply valves. 

b Diesel enfftm.—To stop the Diesel engine idle at 800 rpm for 
4 or 5 minutes! Put the hand throttle in the extreme closed position. 

Caution.— Do not shut oil' the fuel line vul ves. 1 f 1 hese valves are 
shut off, it is possible for air to get into the injecting system, resid- 
ing in air locks. 

13 Cautions.— a. After initial warming, the tank engine must be 
operated at appreciable engine speeds (1.800-2.100 rpm), except for 
brief periods at 1.500 to 1.61)0 rpm. Continuous operation of this type 
engine at. idling speed will shorten the useful life of the engine con- 
siderably by causing increased wear and overheating. On no Occasion 
except shifting gears, including military ceremonies, will idling of the 
engine at less than 800 rpm be permitted. While the damage to the 
engine is not immediately apparent, the total life of the engine will 

be greatly reduced. 

b. The engine should be idled at about 800 rpm until (he engine oil 
temperature gage indicates a temperature rise of about 10° F. before 
operating the vehicle at full speed and under load. This is necessary 
to prevent damage to the engine working parts. Avoid rapid move- 
ment of the accelerator, since this causes a spray of gasoline to be in- 
jected into the cylinders. This gasoline washes oil from the cylinder 
walls and causes excessive wear. 

e. Do mil attempt to start the engine by "towing" or "coasting" the. 
vehicle. To do so may cause serious damage to the engine and trans- 
mission. To start the engine, use the electric starter or hand starter. 
d. Care must be taken not to place any object in a position where it 
will block the flow of air from the cylinders. Blocking off any cylinder 
will cause overheating and prcignitimi in ll.e cylinder so affected. 
Care must also be taken not to block engine oil cooler. 

14. Cold weather operation. In order that the tank engine may 
be started and operated with a minimum of difficulty in very cold 
weather it. will be necessary that the following precautions be taken 
prior to starting. 

a. Before stopping the engine in cold weather, pull out the oil dilu- 
tion valve operating button, which is located under the engine oil tank, 
and hold the valve open the appropriate number of seconds, depending 
upon the anticipated temperature (see chart in par. 17). The older 
models have manually operated valves: later models have a solenoid- 
operated valve which 'is controlled by a button on the instrument panel. 
In case the valve is manually operated, the engine compartment must 

16 
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I iii opened and the, valve checked to make sure il is closed. Following 
ji shut-down on diluted oil, the engine must be operated at least 20 
in i miles when next started to insure the evaporation of the gasoline in 
the oil. The oil dilution line must be disconnected at all times except 
during weather when dilution is absolutely necessary and then the oil 
dilution system must not be used except when cold starting conditions 
are anticipated. 

b, If closed buildings or shelters of any kind are available, the tank 
should he placed in these shelters and some method of heating provided. 
Take, due precautions against fire hazards from leaking fuel or oil, 
1 f such shelters are not available, tanks which must be kept available 
for immediate use may be kept wjirm considerably above prevailing 
lei 1 1 per a tu res by covering with a tarpaulin. 

r. A short time before starting the engine, it should be heated by 
means of the auxiliary generator set according to the directions given 
in section XII, chapter 2. 

d. Under extremely cold conditions it may be necessary, in order to 
rivoid malfunctions, to exercise special precautions in lubricating 
machine guns and other armament. TM 9-850 gives information 
covering the proper treatment of such equipment during extremely 
rold weather. 

Section IV 

LUBRICATION 

Pn rugrnpll 

i iencnil __ . Jg 

Methods __, _ 16 

nil dilution valve . 17 

Lubrication instructions for medium tanks M3 and M3A1 18 

1 5. General.— Figure 12 shows the various points to be lubricated, 
the periods of lubrication, and lubricants to be used. In addition 
lo the items on the chart, other moving parts such as door and 
dueld hinges, pistol port rovers, door latches, and gun mounting 
pins must he lubricated at frequent intervals. Oil holes and hibrica- 
iinn linings are painted red for easy identification. 

16. Methods, — r/. In the engine oil system (fig. 9), oil is drawn 
front the bottom of the oil tank by the engine oil pump and forced 
into I he engine oil circuit. The excess oil in the engine oil circuit 
ts returned directly to the oil tank by the oil pump. The oil, after 
lubricating the engine parts, accumulates at the bottom of the crank- 
caKC, and this oil is pumped by 1 he oil scavenging pump through the 
oil filler to the oil cooler and then to the oil tank. The oil tank and 
oil c<H>ler- ure located at the bulkhead in the fighting compartment* 



TM 9-750 
16 



okdistance maintenance 






b. The handle on the disk type oil filter (fig. 10) should be turned 
one complete revolution (in either direction) each day. If examina- 
tion of the oil shows any appreciable amount of dirt or discoloration, 
the filter should be removed and exchanged for a new one. 







Kifiirnrc !)■- -Kntfine oil wystcm. 



o. There is one breather connection, from the nose of the engine 
to die left air intake pipe, to provide necessary venting of the engine. 

d. The oil tank {fig. 1] ) is filled through the filler hole on the tank. 
The cap for this hole is fitted with a bayonet gage which indicates 

18 






MEDUM TANKS M3, -U3A1, AND M3A2 



TM 9-750 
16-17 



i\w nil level, Tu dmin the system, remove the cover plate located 
U'low the hull floor plate directly under the oil tank. This permits 
removal of the drain plug, 

17, Oil dilution valve. — a. This valve is used to permit easier 

l.nlin^ of the engine in eold wesilher by mixing gasoline with the 

engine oil. Before stopping the engine in cold weather, pull out the 



HANDLE 




DRAIN 



RA PD 2734 



Fiorrnt: 10. — Disk typo oil Alter, 

vnlvci operating button, which is located under the engine oil tank 
ii II), The button Opens the gasoline valve and allows gasoline 
to mix with (lie oil, The period of time to hold the valve open will 
(lopowl nn the temperature. To determine the period of time to 
hold the vitlvi* open, estimate the lowest temperature anticipated at 
Mil- hoxl engine starting. Find this temperature in the table given 

19 
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KLOOR DRAIN VALVE ^ j / 

OIL SUPPLY FILLER CAP 



LEFT AND RIGHT FUEL 
SHUT OFF VALVES 




OIL DILUTION VALVES 
OPERATING BUTTO N j 

RA PD 2717 



Fujutt; 11. — Oil tJink and cooler. 
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below and hold the oil dilution valve open the length of time in- 
dicated opposite this temperature in the chart. 



T&m pern hue 


Dihi 


lion IL 


{ * F. ) 


{ae 


■r/ if fix) 


+;w 




S 


+20 




m 


+HI 




w 


o 




90 


—10 




ISO 


—20 




175 


:"!(i 




2H0 



During the lime the valve is held open, idle engine at 1,000 rpm. 
Shut the engine off immediately after the dilution valve is closed. 
Time in seconds may be estimated by counting one thousand one, one 
thousand two, and so on. Each expression tc one thousand one", etc., 
represents approximately 1 second. 

/k Emportant points to remember are — 

(] ) Engine mmt be operated for at least 30 minutes when started 
following a shut-down on diluted oil. 

(2) Engine mu#t be shut down imtttediatelp after dilution, 

(3) Dilution time greater than 250 seconds must not he used, 

( I ) Dilution button or valve must not be used except during olilu- 
i mn period. 

18. Lubrication instructions for medium tanks M3 and 
M3A1. -See figure 12. 

Table of capacities arid recommendations 





Capacity 
( quarts) 


Above 

ft0 G 


Lowest expected atmospheric temperature 




+32* 


+W 


-10° 


-30° 


Below -30" 


1 ■ oil tiurtt; 

■tine 

A 

i for 

1 4ill>n hh!il:i!HJh|iu3iirivC- 


ass 

130 


SAE 50 


SAE srt 


SAE 50 


SAE 60 


[For operation in these 
J, temperature ranges, re- 

| fir M OFSmVG-3, 
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□iff ind Final Drive EO 3 
(5« Table) [n*uii 






Tmntol D**w Pl*i 



KEY 



Utrluilt 


lalenriii 


ID EitfM OiL *** « 

Ho. 1 j*fcfl« 11* f\ 


D- Pi ii j 

i/i- ISOBllH 

1-I.DOOaiSil 

j-J,DDDmil*i 

ElM* Pill? 

CfMkuH 

CiikhSUl" 
Kir CHiPin 



Serviced From EngfeM 
Compartment 



CbtdiTiwowmlYoVeBigi. CG V* 

[Alt* L**d ail *-lir hl'ixj ii«] EO V+ 
C R*4ch*d iW^tk rttfSrt** *t 
lap ^ 4*A] 



Air Closneii EO 

Ml AH- On* tliwn l 

;w. .* 

SciriblbM^MtoilSAEIOI EO 1 

"J : I ** Dlf»1 !■!■ 




3 EO Diff- and Final Drive 
(See Table} <™* »l 

]f;ii inJUTtl pidsl 

Fjaai Dr^r Dwh* PFw I 

irWI| 



Serviced From Fighting 
Compartment 



3 EO Trartimiiiion 

[Setl'ibb}!"* 1 *" 

{Fill trr- i-r| l-T-l ,114) 

'/* CG Gear Shift Shaft 

V* EO Parking Brake [ail hob] 
1 EO Universal JoinU Mat- *1 

(CtL.Ml 

1 EO Universal Slip Joint LNoU 4) 

t EO Univeraot Joint |Nrf. H 
(Mtitfl 

EO Engine Oil TanV {Sea Table) 

(Hnb. ?1 jfdl<«ji. t>,raa>tt>i*i 



Serviced From Engine \_^ 
Compartment 



r> EO Clutth Sleeve (J oil hobs) 



OA Httti 

{Nail 7) 

10 Air Cleanort 

[Wl— S*r.«. JtcV»P*n, 

[Httotl 

fed mcfi 

[MM a; 










FtaUBE 12.-Lubricatiou lustrations for medial tanks MS and «^SSwSS 
ment start!** serial No. 1 located on nam* plate inside fighting compartment , ^L G-104.) 
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NOTES 

1. Air cleaners. — Drain, clean, and refill wilh engine oil SAE 30 above S2° F. § SAE 10 
ii'-li-M .':i" I ■'.. (kiily when operating on dirt roods or across country, Service every 250 

• uh,n "Peraliiu: -at p-t vi.mE roads oi .hiring wel wearier. Depending upon operating 

rtitlone, remove air cleaner und wash all parts everj 100 to 500 miles! Caution* Keep 

■ II ur- |]t|n> einmerHous tight* 

t MntfUtc ail tank. — Check oil level daily. DnUa at intervals shown below, only when 

engine i> hot. Clean tank and oil filling tribe strainer every 1,000 miles. Keffll oil imifc 

<jf "hill" mark on bayonet gage, Located under fill cap, Caution: Do not remove strainer 

'•viuTi Oiling t4i iik. 

a. Qtwaiwe engine, — Drain and refill every 250 miles or 2J5 hoars when used for croes- 

" v Wl < Mr( ™ad operation, Dm In and refill every 1,000 miles ur 100 hours for paved 

Hmd ur wel weatlier operation, 

h Diem cujjhit, —Drniu and refill eve*J 250 miles or 25 hours of operation und,r : ,]I 
ui*emtlng conditions. 

8 Ititvrnitx. Intervals indicated are for normal service. For extreme conditions of 
p<H<d t lient. water, mud, snow, dust, etc., change engine oil and Inbdcate more frequonrly. 
i r,ititi } tK, — Clean brtote applying luliricnni. Lubricate until new grease extrudes from 
i ling; 

■" rr MS&t—Gheck; level daily; add mbricant if necessary, Chf?ck with tank on level 
rmiml Drain, Hush. ;nid refill at the end of first 250 miles; thereafter as indicated at 
in tin I* -ii miide. t'kmii tranBmission and diflfereatlal HHer strainer every 3,000 miles. 
* Hutittit: ho not remove strainer when inline, 

1 r tdvcrsal joint and slip joint.— rtcnmv*' tunne] shield sections ovt'r universal Joints 

Hl1 '' J" 1]jf Jl < (J »<I^ <*f tnunel shield. To fabricate ^lip joint, remove plus; and Insert 

Ari| f l> NO j-» ituiversal joint until Ii oveHWs ut relief valve and to slip .ioint until 

1 ' ■ -mmI, s froni end of spline. Caution: After lubricating remove lifting and replace plug. 

- ".v filh* — Turn hatnlle on top of niter one full turn doily. Drain every 250 miles. 

m:s \ i ntodeta have automatic type filter. 
v Ftwt Ullrr. — «e. Gti,o(inf.—Twn handle on top of filter one full turn daily, DiafB 

" lea, 

ft ttltottt Open vent cocks, drain rhron^li drain plug, and remove Mlier element. Wash 

1 |n ft " d t,:,K ^' replace element, and prime fuel system. Replace second stage American 

HumHi filters on MSA1 models every 3, 000 miles. 

Ottaun points- Lobrlcate door and shield hiitges, peephole proteetore, P^tol port 
iloor in: h< s. control rod pins and lever bushings, eic. L with engine oil SAE 30 
»V*ry U ii--. 

* m>ttH Itt hr lubricated at time of engine renwml for periodic inaprction. Clutch 

'"'■■' ii' -i - tind dutch hub bearing. 

1 1 I'tHttf* tu fr, ■ lithricitt ed bit ord u ti n M BMi i n t ett a 1 1 ce perse tin el n t tint v a f ff c u trni * ngine 
HtwAfHfJ PifU'Cli pilot hearing, elatdi hub hearing, generator, magneto (except nilera) «nd 

1-iMr, I .'.■ Ot'SJi (i il 101). 
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ORDN ANCE M A 1XT K N AX ( n ti 

.*****"* f TracV Support Rollers CG V# 







BogJe Wherrlj C© V* 



S'jipemnon Syilem Idler CS V* 



G*or Shaft Bearing^ CG V, 
Ha HO Hydraulic Oil Tank (Fill plurjl 



jMj^ ^-" * EO *"» 



Motor Bn-armaj 



TURRET FM)RAUUC DRIVE 



KEY- 




Turret T ravening &car* and CG '/■* 
Rack 



Turret Support B caring $ CG Vi 

I ES ,1- J pi.*« 1 ■ TUR RET TR A VE R SI NG M EC H A N3SM 



Lubricant! 


lnl«rvjhl 


lo-Uiin.oiSAtia 

Hh ft [b*1»» W* F-l 

mc Hiiwir'M 

Hft-H^r. Jit CU 


Vi-25(iillit 



CaLJOMaeliine Gun Snivel CG 'A • 

[t»l *,rt<*t**4 h-i.n.,1,1 <-J-J 
ivrhu. r.,W T ) 

Gun Mount and Siflhi Shaft CG 'A 
Cu j-ula Support Bearing.! CO V* 



rBIE 



CUPOLA 



FIC3UHK 1:!.- Lubricalion Insmi 



•Uoiis for mi-Mum talks Mr! and M3A1— Ciitiimeii. 



NOTES 



1 r«t«rw.i». tote-rote ***** ««* <w """" ;i1 S( ' rv "-''- Fm ' •***■"• "' m " ,, " T1B of 

roeed heat inter mud, snow, rough roads, ftvst, etc, lubricate more frequently. 

AW I,™ -C kn before applying lubricant, tateicate bogie wtaete Idler, : .,.<l ir:..-k 
-IX amt ilricant «erflOW« relief valve. Lubricate .iter Ailing, nnt.l new 
^ e xt!XV«m th, WhW *** J*W*t« .u««o.l«- P«™« <■««" ™"»* 

'^1 P i rt«litooW«-(rt«r.--Two- C yo| e . air-cooled engine, muunrea on turrel floor rear is lu- 

„,.;.:, ,,:"»," .nix.,l with tie fuel. Mix thOHWtUl % P»" »•» " ! "'" «« "» ',' 

K n' .«,„,; £«Hn 8 tato -an!, C««0»< Do no, pour ga*o|iao ^*££***£ 
tank. Keep fuel stra r riwt.. Every 200 fours lubricate magneto can. follower bj piling 

"2 1K5ESE5. Peephole Proctor *£ door M and •.«». *«« 

ting.-*. , rol pins ami ."-vis,-,, etc, with BO sparely every 2»U m.les. 

5 AMI* ,,:.,«.--»./ »* Inbrawrt-....— Turn... mnntaf iaed.aa.su. pears, bogie wl.oel BUi 
pension linkage and slides, and final drive sprocket bearings. 
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Section V 
INSPECTIONS 

Paragraph 

I'll l"|}i is? __ . __ __ 19 

]iis|KMtiuu before operation „ „ ,— — — ~ .— 20 

Inspection timing operation 21 

liiHjH?ctiou at halt r .„„„ ___ — 22 

Inspection after operation . - . 2*1 

Periodic liisptntion . , . 24 

19. Purpose.— #. To insure mechanical efficiency, it is necessary 
I .hat Links be systematically inspected at intervals in order that 
ilrlVcls may be prevented or discovered and corrected before they 
result in serious damage, 

h. Cracks thai develop in castings or other metal parts may often 
It < I rim- led on the completion of a run by an examination for dust 
n lie 1 nil deposits around the cracks, 

r. Suggestions towsird clumges in design prompted by chronic fail- 
ure or malfunction of a unit or gi^up of units; pertinent changes in 
inspection or maintenance methods; and changes involving safety. 
uflieicmcy, economy; and corn fort should be forwarded to the office of 
Hie Chief of Ordnance, through technical channels, at the time they 
develop, Sneh action is encouraged, in order that other organiza- 
i s inny profit thereby. 

2t}> Inspection before operation, — a. By driver. — (I) Checks 
ml l.iiiik level; adds oil if necensary. 

(2) Checks transmission oil level; adds oil if necessary, 

\'\) i leeks for presence and condition of lire extinguishers. 

I I ) (leeks for oil or fuel leaks on floor of fighting compartment, 

(f>) Sees that steering levers, clutch pedal, and gear shift lever 
operate freely and over the full range, 

ffl) Sees that buttery switch is open and voltmeter reads zero. 

| 1 | Sees that fuel shut -off valve is closed, 

(H) Closes battery switch and sees that voltmeter reads 24 or more 

(If) Turns on lights and siren at ordvv of tank commander, 
i Mi) Inspects to see that hydraulic brake booster pump is clear of 
> ir,"iin exhaust pipe. 

(11) Removes inspection plate and examines "tee" connection of 
brake booster system, located forward of engine, for leaks. 

(12) Examines all hydraidic lines of brake booster system for 
rhaiino, iuul loose anchor clips* 

( M>) ( links level of sump tank of brake booster system. 
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h. By tank commander ,^(1) Checks final drive oil levels. 

(2) Checks gasoline, level. 

(3) Oils throw-out bearing. 

(4) Walks around tank and inspects— 

(a) For gasoline or oil leaks underneath tank. 

\h) That outside accessories, pioneer tools, tow cable, shackles 
and shackle pins, etc., are present. , . 

I) Lierll conditio* of sprockets, bogie wheels, spmg guides, 
jmdgeons, track supporting rollers, mid idlers. 

( ,7) Tmeks for wear. Ughtness. and teii,ion; ,n.l cnn.rl.ons ioi 

wear. 

{„} Condition of wedges and wedge nuts. 

(Y) Condition and tightness of grousers, if used 

(5) Turns engine over by hand about two complete revolutions to 
clear cylinders of hydrostatic lock. 

(6) Causes driver to operate all lights and the siren. 

(7) Sees that ammunition. Hags, field equipment and rations, 
when carried, are properly loaded. 

(8) Checks elevation and traversing of vehicle weapons. 

(9) Tests turret and enpola to see that it torus freely, by hand. 
and that locking and traversing mechanism function. 

(10) Starts llomelit.- generator and then operates turret by 
power, checking for ease of operation. 

(11) Has radio and antenna cheeked for operation. 

21. Inspection during operation.-^ During operation the 
driver should be alert to detect abnormal functioning of the engine. 
He should be trained to detect unusual engine sounds or noises. He 
should glance frequently at the instrument panel gages to see if the 
engine I functioning properly. An unsteady nil gage p muter indi- 
cates low oil pressure, provided that engine speed is fairly constant. 
The steering mechanism must he cheeked for elearaiiee before engage- 
ment, intensity of pull required for braking, etc. 

b Only under exceptional circumstances should a tank be operated 
a fter indications of trouble have been observed. When in doubt, the 
engine should be stopped and assistance obtained. Inspection during 
operatic, applies to the entire vehicle and should be emphasized 
throughout the driving instruction period. 

22. Inspection at halt.— a. At each halt the operator should make 
a careful inspection of the tank to determine its general mechanical 
condition. Minor defects detected during the march together with 
defects discovered at the halt should be corrected before resuming the 
march. If the detects cannot be corrected during the hall, proper 
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disposition of the vehicle should be made so that unnecessary delay 
limy be avoided and major failure prevented. 

ft. A suitable general routine is as follows: 

i I | A How the engine to run a short, time at idling speed {800 rpm). 
I j i rii for unusual noises. 

( l J) Note any unusual gear train noises. 

(3) Check for transmission and differential oil leaks inside fighting 
compart incut. 

( \) Note, steering adjust ment. 

(5) H barrel* on machine guns have worked loose, they should be 
adjusted. 

i 6 ) Through the opening in the bulkhead examine the clutch throw- 
out hearings and oil their outer race. 

i 7 i Walk around the vehicle, looking carefully for fuel or oil leaks. 

I s ) K, move dirt from under the truck support rollers and from be- 
tween bogie wheel anus. 

( fi ) Kxamine tracks for adjustment and for worn, loose, broken, or 

mi j 1 1 ;_* prills. 

(Hi) Inspect hull and fittings for missing, worn, or loose parts. 
IN Fee] steering brake housings and gear case for evidence of 
overheat ing. 

(12) t )pen doors to engine compart nienl and inspect for loose parts, 
I mm e connections, and leaks. 

I IS) Inspect the lights, if traveling at night with lights, 
i I I i < lierk the amount of fuel in the tank. 

(I.i ) Wipe all windshields and vision devices. Do not use an oily 
or dirty rag. 

I nspection after operation..— At the conclusion of each day's 
operation the lank commander should cause an inspection to be 

W miliar to that made at halts but more thorough and detailed, 

, indicated by the Tank Commander's Report. The inspection 

1 1,1 In- followed by preventive maintenance. If defects cannot be 

tud, i hey should be reported promptly to the chief of section 

iir oilier designated individual. The following points should be 
. iiverod : 

Kxamine the tracks and bogies. 
/. i lurk I rack tension, 
-In peel idler and roller tires. 

i! V\\ i ne the drive sprockets for worn or broken teeth, 

i Kxaiuine the rubier track shoe units for unserviceable units. 
/ * k lnvk transmission oil level after tank has stood overnight. 
,/, Chcrk differential oil level after tank has stood overnight. 
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L Check and clean air cleaners during extremely dusty operations, 
i Inspect light, siren, and windshield wipers, Check for loss or 
damage of exhaust mufflers and accessories. 

y. Inspect the sighting and vision devices for breakage. 
&. Inspect guns and mounts for defective performance, 
L Inspect guns, sighting equipment, and accessories to determine 
whether covers are properly installed. 

m> Inspect ammunition and sighting compartments for deanliness 
and orderly arrangement. 

n. Replenish oil, fuel, and ammunition. 

o. For continuous operation in hot weather, battery water must be 
replenished about twice a week* 
p* Check operation of turret, 
q. Test auxiliary generating unit, 

7\ Check brake booster pressure gage, which should read above 
1,450 psi. 
8. ("heck oil level of booster system sump tank. 
t Check entire brake booster system for visible leaks. 
u. Remove empty shells, twigs, etc., from moving parts ;it brake 
booster control valve. 

V. Check tightness of steering brake bands and action of hydraulic 
boosting by operating brake levers. 

24. Periodic inspection.— The following periodic inspections are 

prescribed : 

a. Dmly ahseJc. 

By driver 
Transmission oil level. 
Gasoline shut-off valves, 
Battery switch, 
Fire extinguishers. 
Engine tools. 
Steering levers. 
Clutch pedal and free travel. 
Control linkage. 
Gear shift lever. 
Interlock retaining screw 

plug. 
Primer. 
Starter. 
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By t n nlc commander 

Amount of fuel. 

Engine oil level. 

Turn over engine by hand. 

Pioneer tools. 

Tow cable. 

Shackle and shackle pins. 

Guides and gudgeons. 

Bogies, 

Springs. 

Idlers, 

Track supporting rollers, 

Sprockets, 

Tracks. 

End connectors. 



Accelerator, 

Instrument readings at 1,000 rpm. Wedges and wedge nuts 
Ammeter. Grousers 
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By driver By tank commander 

Voltmeter. Equipment. 

< )iJ pressure gage. Turret, ports, etc. 

Temperature gage (engine Lights, 



warm). 

Idfrs ;i| SOU rpm. 

Magnetos and plugs. 
< JiiMi release bearing oiled. 
Transmission oil petcock. 
Is ng i ne noises. 
Transmission noises. 



Siren. 

Shielding. 

Ammunition, 

Weapons. 

Gun mounts. 

Oil leaks. 

Fuel leaks. 

Air horn connect ion. 

Engine noises. 

Is tank clean ? 

Turn Cuno filter one turn, 
A. 5Q-h&ttp check,— (1) Remove, clean, and test spark plugs. 
(L!) Remote magneto breaker point housings and check points. 
i;t) Remove carburetor strainer, bypass strainer, and oil pump 
ei <'i"N. 

i I) Cheek carburetor mounting bolts, air intake pipes for loose 
bo e damps, leaks, or cracked carburetor elbow. 

i 5) Cheek engine for any loose parts, nuts, bolts, lines, connections, 
, I, 

■ '' i Remove any dirt accumulated under two lower cylinder heads. 
• Cheek carburetor throttle controls for missing cotter keys and 
foi operation. 

I i 1 1 hcrk governor for operation and rpm (2,100), 
Hi) Cheek oil and gas line connections, shut-off valves, etc, for 
Ion I J liruughuut, 

(ID) Remove air cleaners completely and clean. 

(I I ) < lieek clutch operation and clutch release bearings for proper 

i limrii 

| i i RcpeaJ daily check steps and make our driver's report, 

fOft httttr r/Hck.—(l) Check all items on 50- hour and daily 
lu ■■ I Thoroughly check lubrication of the vehicle (follow lubrica- 
i ion elmrl ). 

< !) [(Amove engine from tank, (Following paragraph 59, break 

w* (Mom where specified — follow all steps m order.) 
(8) Remove, disassemble, and clean Cuno oil filter, 
( I } Remove and clean oil sump strainer, 
(ft) bTllttli oil cooler and lines. 
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(6) Drain oil tank and remove hopper from tank. Inspect for 
sludge and dirt. Clean. 

(7) Disassemble clutch, clean it, and check for cracked or worn 

plates. .. . 

(8) Remove radio operator's seat, tunnel inspection plate, and tun- 
nel cover (rear). Break slip joint and front companion flange bolts 
and remove propeller shaft. 

(9) Check joint in accelerator linkage. Clean out tunnel. Check 
lines and linkage in tunnel. 

(10) Clean fighting and engine compartments and trace cause OX 

any excess oil. 

(11) Remove rocker box covers and check all valve clearances. 

Section VI 
GENERAL CARE AND PRESERVATION ^^ 

25 

Records _ — ^^— — 2 ^ 

Cleaning — 27 

Fainting—— .—. — -— — 

Preparing for painting - 

Painting metal surfaces — . 

Paint as camouflage ■ 

Removing paint ■ " 

Painting lubricating device®- — — - "-" 

25, Records.— a. Use.— An accurate record must be kept of each 
motor vehicle issued by the Ordnance Department, For this purpose 
the Ordnance Motor Book (O. 0. Form No, 7255), generally called 
"Log Book," is issued with each vehicle and must accompany it at 
all times. This book furnishes a complete record of the vehicle, from 
which valuable information concerning operation and maintenance 
costs, etc, are obtained, and organization commanders must insist 
that correct entries am made. This book will habitually be kept m 
a canvas cover to prevent its being injured or soiled. 

b The page bearing a record of assignment must be destroyed 
prior to entering the combat zone. All other references which may 
be posted regarding the identity of the organization must also be 

deleted. 

26. Cleaning.— 0. Grit, dirt, and mud are the sources of greatest 
wear to a vehicle. If deposits of dirt and grit are allowed to accumu- 
late, particles will soon find their way into bearing surfaces, causing 
unnecessary wear, and if the condition is not remedied will soon 
cause serious difficulty. When removing engine parts or any other 
units, in making repairs and replacements, or if in the course of m- 
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paction working joints or bearing surfaces are to be exposed, all dirt 
and grit that might find its way to the exposed surface* must first 
be oarefrxlly removed. The tools must be clean, and care must always 
lw taken to eliminate the possibility of brushing dirt or grit into the 
opening with the sleeve or other part of the clothing. To cut oil- 
o-ilic<l dirt and grit, hardened grit, or road oil use dry-cleaning 
olvcni applied with rags (nol waste) or a brush, The vehicle is so 
designed that the possibility of interfering with its proper operation 
h\ careless application of cleaning water is very small. However, 
cure should be taken to keep water from the power unit, as it might 
interfere with proper ignition and carburet ion. 

/<. Oil holes which have become clogged should be opened with a 

I l > of wire. Wood should never be used for this purpose, as splin- 

h'is are likely to break off and permanently clog the passages. Par- 
I nil hit- care should be taken to clean and decontaminate vehicles that 
have been caught in a gas attack. See section VII for details of this 
opera! ion. 

27. Painting, — a. Ordnance materiel is painted before issue to the 
lifting arms and one maintenance coat per year will ordinarily be 
ji in pic for protection. With but few exceptions this materiel will be 
[minted with enamel, synthetic, olive-drab, lusterless. The enamel 
urn y f>c applied over old coats of long oil enamel and oil paint previ- 
dii lj issufed by the Ordnance Department if the old coat is in satis- 
l.n l<>rv condition for 'repainting. 

b, Paints and enamels are usually issued ready for use and are 
applied by brush or spray. They may be brushed on satisfactorily 

I mm used on thinned in the original package consistency or when 
ilmnu-il no more than 5 percent by volume with thinner. The enamel 
will spray satisfactorily when thinned with 15 percent by volume 
<>l Milliner. (Linseed oil must not be used as a thinner, since it will 
Impart » luster not desired in this enamel.) If sprayed, it dries hard 
< lunch for repainting within y% hour and dries hard in 16 hours. 

i ( ciiriin exceptions to the regulations concerning painting exist. 
Pirn control instruments, sighting equipment, and other items which 
ih|miiv ;i cryshilline finish will not be painted with olive-drab enamel, 

tt. (Yihiplete information on painting is contained in TM 9-850. 

BS. Preparing for painting.— «. If the base coat on the materiel 

in [)0or condition, it is more desirable to strip the old paint from 
i In* miiTmcc than to use sanding and touch-up methods. After 
I ripping, it will then be necessary to apply a primer coat. 

6. Primer, ground, synthetic, should be used on wood as a base 
' for synthetic enamel. It may be applied either by brushing or 
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spraying It will brush satisfactorily as received or after the addi- 
tion* of not more than 5 percent by volume of thinner. It will be 
dry enough to touch in 30 minutes, and hard in 5 to 7 hours. For 
spraying, it may be thinned with not more than 15 percent by volume 
of thinner. Lacinieis must not be applied to the primer, ground, 
synthetic, within less than 48 hours. 

^ m Primer, synthetic, rust inhibiting, for hare metal, should be used 
on metal as a base coat. Its use and application are similar to those 
outlined in J above. 

d. The success of a job of painting depends partly on the selection 
of a suitable paint, hut also hugely upon the earn used in preparing 
the surface prior to painting. All parts to be painted should be free 
from rust, dirt, grease, kerosene, oil, and alkali, and must be dry. 

29. Painting metal surf aces.— 1 f met al ] >arts are in need of clean- 
ing, they should be washed in a liquid solution consisting of '/ 2 pound 
Of soda ash in 8 quarts of warm water, or an equivalent solution, then 
rinsed in clear water and wiped thoroughly dry. Wood parts in 
need of cleaning should be treated in the same manner, but the alka- 
line solution must not be left on for more than a few minutes and the 
surfaces should be wiped dry as soon as they are washed clean. 
When artillery or automotive equipment is in fair condition and only 
marred in spots, the bad places should be touched with enamel, syn- 
ilK'tic olive-drab, lusterless, and permitted to dry. The whole sur- 
face will then be sandpapered with paper, flint, No. 1, and a finish 
coat of enamel, synthetic, olive-drab, lusterless, applied and allowed 
to dry thoroughly 1m* fori' the materiel is used. If the equipment is m 
bad condition, all parts should be thoroughly sanded with paper, 
flint, No, % or equivalent, given a coat of primer, ground, synthetic, 
and permitted to dry for at least 16 hours. They will then be sand- 
papered with paper, flint, No. 00, wiped free from dust and dirt, and 
a final coat of enamel, synthetic, olive-drab, lusterless, applied and 
allowed to dry thoroughly before the materiel is used. 

30, Paint as camouflage.— Camouflage is now a major considera- 
tion in painting ordnance vehicles, with rust prevent inn secondary. 
The camouflage plan at present employed utilizes three factors: 
color, gloss, and stenciling. Vehicles are painted with enamel, syn- 
thetic, olive-drab, lusterless, which was chosen to blend in reasonably 
well with the average landscape. 

31. Bemoving paint.— After repeated paintings, the paint may 
become so thick as to crack and scale off in places, presenting an 
unsightly appearance. If such is the case, remove the old paint by 
use of a lime and lye solution (see TM 9-350 for details) or remover, 
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I * mil and varnish. It is important that every trace of lye or other 
l^i ml remover be completely rinsed off and that the equipment be 
perfectly dry before repainting is attempted. It is preferable thai 
I hi' use of lye solutions be limited to iron or steel parts. If used on 
Wood, the lye solution must not be allowed to remain on the surface 
l"i nmn* than a minute before being thoroughly rinsed off and the 
nuriiice wiped dry with rags. Crevices or cracks in wood should be 
fillnl with putty and the wood sandpapered before rennishing. The 
in laces lluis prepared should be painted according to directions in 
paragraph 29. 

33. Painting lubricating devices.— Oil cups, grease fittings, oil- 
hole i, and similar lubricating devices, as well as a circle about three- 
hmrtlis of an inch in diameter at each point of lubrication, will be 
piMiiicd with enamel, red, water resisting, in order that they may be 
readily located. 

Section VII 



MATfcRIEL AFFECTED BY GAS 



Paragraph 

as 
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i'i -niri ( [ve measures 

i iwmil ami nation ef materiel-- , 

33, Protective measures.— #. For materiel in constant danger of 

• .-ill arks, whether from chemical clouds or chemical shells, care 

nil oil Id be taken to keep all unpainted metal parts of materiel, with 

t.hfl mieption of ammunition, lightly coated with oil and protected 

Mill rovers while not in use. Care must be taken that the oil does 

iu»l > in contact with the optical parts of the instruments, with 

I' H I'll nr canvas fittings, or with ammunition. The latter should 
hi kftpl in scaled containers. 
h < Ordinary fabrics offer practically no protection against mustard 
I ind lewisite* Rubber and oilcloth are penetrated if sufficient 
hum- i ; given. The greater the length of time allowed for penetra- 
iimii, I In* greater the danger of wearing these articles. For example, 
rubber boots which have been worn in an area contaminated with 
IIUJ hud gas may offer a grave danger to men who wear them several 
diiy, after i he bombardment. Impermeable clothing will resist pene- 

" M [n| *»vcr an hour, but should not be worn longer than that, 

:M Mi 'contamination of materiel.— a. Cleaning.— {I) All un- 

painted metal parts of materiel that have been exposed to any gas 

xn-pi mustard and lewisite must be cleaned as soon as possible with 

ill ) 'leaning solvent or denatured alcohol and wiped dry. Following 

'hi cli'imitig all parts should be coated with engine oil or sperm oil. 
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(2) In the event ammunition has been exposed to gas, it must, be 
thoroughly cleaned before it can be fired. To clean ammunition, 
a noncorrosive decontaminating agent or, if this is not available, 
strong soap and cool water should be used. After cleaning, wipe 
all ammunition dry with clean rags. Do not use dry powdered 
<hcontaminating agent {chloride of lime) on or near ammunition 
supplies, as flaming occurs through the use of the chloride of lime 
on liquid mustard gas, 

6. DecpntaminaUcn.--Th& following measures should be taken for 
the removal of liquid chemicals (mustard, lewisite, etc.) from 
materiel. For all of these operations, a complete suit of impermeable 
clothing and a service gas mask must be worn. Immediately after 
the removal of the suit, a thorough bath with soap and water 
(preferably hot) must be taken. If any skin areas have come in 
contact with mustard, if even a very small drop of mustard gets 
into an eye, or if the vapor of mustard has been inhaled, it is 
imperative that complete first-aid measures be given within 20 or 
SO minutes after exposure. First-aid instructions are given in 
TM 9-850 and in FM 21-10. Garments exposed to mustard gas can be 
decontaminated. If impermeable clothing has been exposed to vapor 
only, it may be decontaminated by hanging in the open air, prefer- 
ably in the sunlight, for several days. It may also be cleaned by 
steaming for 2 hours. If the impermeable clothing has been con- 
taminated with liquid mustard gas, steaming for 6 to 8 hours will 
be required. Various kinds of steaming devices can be improvised 
from materials available in the field. 

(1) Commence by freeing materiel of did through the use of 
sticks, rags, etc., which must be buried immediately after thi* 
operation. 

(2) If the surface of the materiel is coated with grease or heavy 
oil ihis grease or oil should be removed before decontamination is 
undertaken. Dry-cleaning solvent or other available solvents for oil 
should be used with rags attached to ends of sticks. Following this, 
decontaminate the materiel with bleaching solution made by mixing 
one part decontaminating agent (chloride of lime) with one part 
water. This solution should be swabbed over all surfaces. Wash 
oil with water, dry, and oil all surfaces. 

(3) All unpainted metal parts and instruments exposed to mustard 
or lewisite gas must be decontaminated with a noncorrosive decon- 
taminating agent, mixed one part solid to fifteen parts solvent 

(acetylene tetrachloride). If this is not available, use warm water 
and soap. Bleaching solution must not be used, because of its 
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corrosive action. Instrument lenses may be cleaned with lens tissue 
I m per "tily, using a very small amount of ethyl alcohol. Coat all 
metal surfaces lightly with engine oil or sperm oil. 

( I } In the event that a decontaminating agent (chloride of lime) 
ii not available, materiel may be temporarily cleaned with large 
uilnmes of hot water. However, mustard lying in joints or in 
leather or canvas web is not removed by this procedure and thus 
will remain a constant source of danger until the materiel can be 
properly decontaminated. All mustard washed from materiel in this 
manner lies unchanged on the ground, necessitating that the con- 
hnninaled area be plainly marked with warning signs before 
abandonment. 

(15) The cleaning or decontaminating of materiel which has been 
eon laminated with lewisite will wash arsenic compounds into the 
oil, poisoning water supplies in the locality for either men or 
mm mm Is. 

(0) Leal her or canvas w T eb that has been contaminated should 
l«i Ncrnblied thoroughly with bleaching solution. In the event this 
Iroatincnt is insufficient it may be necessary to burn or bury such 
material. 

i In I he case of vehicles that have been subjected to gas attack 

nil i be engine running, the air cleaners should be serviced by re- 

vnig the oil, flushing with a dry-cleaning solvent, and refilling 

Willi ill.- proper grade of oil. Instrument panels should be cleaned 
in I Ih< nine, manner as outlined for instruments. Seat cushions that 
m contaminated should be discarded. Washing the compartments 
thoroughly with bleaching solutions is the most that can be done 
in Mm- lie Id. Operators should be constantly on the alert, when 

'",'■ ler conditions of high temperatures, for slow vaporization 

id" Mi» mustard or the lewisite. Exterior surfaces of vehicles should 
hr decontaminated with bleaching solution. Repainting may be nec- 

ii v a f I i»i' this operation. 
Deluded information on decontamination will be found in 
Ml 'I MDiud TM 9-850. 

Section YIII 
AKMAMENT 

Paragraph 

IU1 < lt# ._ 3?J 

ft In hit) « ._., _„_ _. , 3tf 

lug i'i|iii|inicM( _ , . . __ ______ 37 

<luii mounts. — The 75-mm and 37-mm combination gun 
mi mi ni ■, iilMmiM-rii given individual model numbers, are considered 
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component parts of the tank, For more detailed instructions on 
operation, care, and preservation of the guns and their mounts, 
refer to the various manuals for the gam (see appendix). The 
ammunition stowage chart gives the location of ammunition. Also 
see figure 13. 



l. 

2. 

:>, 
4. 
:.. 
ft 

a. 
o. 

10. 

ii. 

12. 
13. 
14. 

ir. 
u> 

17. 



Drivers seat, '^ 

Ttarlin i}[}en\ tor's seat l& 

75-mm pinner's sent. 3$. 

37-mm gunner's seat. 

37-mm pun loader a seat. 21, 

Tank commander's seat. 

Cal. .30 machine gun. 22. 

Cal. ,30 machine gun. 

37-mm gun, 23. 

75-min pun. 

2 cal. .30 machine putia. 24, 

Protect oseopes. *»* 

31 rounds 37-mm ammunition carried in 26. 

turret. 
13 rounds 37-mm ammunition. 
IT rounds 37-mm ammunition, 
42 rounds 37-mm ammunition. 



Tim LOO round belts cal. M ;i mi Munition. 

20 rounds HT-min ammunition. 

Fourt i 2fit) round hells i-onhiinmg 225 

roumls cal, .30 ammunition, 

Two Lfno-niiitid hells ccmtniiiiiL^ 

rounds nil. M Jimnninilinn. 
Twenty ttvc tOO-tOUnd belts eul. 

ammunition, 
I ! rounds TTi-mm ammunition ; six 

rouurl holts eul .-i0 rjinmunjl i<m. 
12 rounds -7 mm ammunition. 
Suhmaehine pun. 
Submachine pun. Carried in lank 

not shown on drawing are. rounds 

75-mm ammunition carried in Virions 

and twenty -four n0- round clips cal. 

.40 run munition. 



22 5 



.30 



100- 



taut 



Figure 13.- — Armament. 



a. 75-mm gun and mount^(l) This gun mount is located in the 
right front of the crew compartment and mounts the 75-mm tank 
gun M2. The gun and mount are designed so as to provide pro- 
tection to the tank personnel under all conditions of traverse and 
elevation, 
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AMMLfNITlUN STOWAGE CHART 



Number of rounds 


Location 


41 


Box on floor crew compartment, right side, 
directly behind 75-mm gun. 




9 


Carried in cartons (portable). 


.50 


42 .____ 


Box rear left corner (17, Jig. 13). 


12 ..._. .__. 


Box rear right corner (24, fig. 13). 


20 „ , 


Box on floor, directly behind radio oper- 
ator (19, fig. 13). 




51 _._ 


3 rows mounted on racks on turtvl wall 




(14, fig. 13). 


13 


Mounted on rack rear wall, fighting com- 
partment (15, fig. 13). 




11 


Above Ilomelite generator on rack rear 
left fighting compartment (10, fig. 13), 




170 




20 fjO-rtuind magazines 


Rear right corner rack, top 37-mm box. 


2 50-round magazines 


In guns* 


t 50- round magazines 


Box, left of radio operator. 


1,300 ron iids. 




2 225-round belts 1 ._ 


In tray of cal, ,30 gun feed box alongside 




gun (21 , fig. 13), 


2 225-round belta ■ 


Turret platform. 


i 225-round belt l _ . _ _ _ _ 


In combination mount. 


lit ICHI-rnund belts, 


Box behind radio operator seat, with 37- 




mm supply (18, fig. 13), 


3 225-round belts J ______ 


Beside propeller shaft, housing. 


r. 100-round belts_____ 


Box over propeller shaft next to 75-mm 




supply. 


1 I0(l-n>und belts ..__ 


Above propeller ahafi housing. 


II 22S-round belts * 


In trays under radio operator's seat (20, 




fig. 13). 


1 225-round belts l 


Above propeller shaft (forward). 


(I 225 round bolts l 


On tool box. 


32 225-round belts. 




7,200 rounds 




20 ion round belts, 




2,000 rounds 




9,200 rounds 





i I'll i. . , . Li uupticJty of 250 rounds but ar« loaded with 225 rounds each. 



;;<; 
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— AMMUNITION BOXES P0SITI0N.IN6 PIN 
' ELEVATING LEVER-i SPRING LATCH '— 




SOLENOID 



RA PD 2718 



Figukf: 10. — i 'at, .30 h«w suns. 
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| !) The pinner sits in a seat on the left side of the gun mount. 
Hi position in relation to the gun does not change when the gun 
i fflfivated or traversed. 

(;'») The 75-mm gun is traversed 15° in eacli direction by the lower 

I tlwheel immediately in front of and facing the gunner. Clock- 

m i I inning of the handwheel traverses the gun toward the right; 
r itemlockwise, toward the left. 

(I) The gun may be elevated 20° or depressed 0° by turning the 
i.|i|iri li:iinl\vheel directly in front of the gunner. The wheel is 
hiiui-d rlnrkwise for elevating and counterclockwise for depressing. 






CATCH 







3 D 2121 



FidUKE 17.- Pistol jFoit with i) ro tec tos cope. 






( \) The gunner sights through the periscope, into which is built a 

loll ropic :.ighl.. An additional periscope and sight are carried in 

i ink The entire sighting device may be removed, if damaged, 

lij | mi If hi;: onl on the pin in the rear of the housing and pulling 

! n on the ring attached to the bottom of the periscope. The tele- 

r|„ lujiy I hen he removed by taking off the bracket which holds 
|| in i in vi -inn piece, A new sighting device may be pushed into 
1 1.. Ii.mi iii ? : if I he catch pin is pulled outward to permit its 

i I i i in r 

(tl) J n I In* rear ol" I he rent nil platform in the main fighting com- 
I'iiIihxi! i :> space tin- the 75-mm gun loader. Close by him is 
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hung one of the caliber ,45 submachine guns M1928A1 for use 
through the pistol ports of the tank. Refer to figure 13 for ammu- 
nition stowage. 

(7) The 75-mm gun can be fired manually or electrically. The 
gun is fired electrically by depressing the button located in front 




EXTERIOR 



ISTOL PORT 
DOOR 



RA PD 4229 
FlGTJ&l 18, — PJtOteCtOBCOpfi; 



of gunner, above handwheeL (See fig. 14.) The gun is fired man- 
ually by depressing a button located in the traversing mechanism, 

&. Turret guns and mounts (fig. 15).— The guns located in the 
turret consist of a 37-mm gun M5 or M6 and a caliber .30 machine 
gun M191DA4, which are mounted together and move as one unit. 
The guns are traversed by turning the whole turret assembly, using 
the hydraulic system or by hand. 

Note. — Theguu tubes for the 37-mm guns M5 and MO are nut to be Intorehauged. 
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For operation of turret traverse see section XIV, chapter S. The 
i levatirig handwheeJ is located on the left side of the 37 mm gun 
directly in front of the gunner. Turning the handwheel counter- 
clockwise depresses the guns a maximum of 7° am! luniing 
clockwise elevates them to a maximum of 60°. The guns are fired 



LIFT BACK TO 
THIS POINT TO 
REMOVE PRISM 



INTERIOR 
OF 
TANK 




EXTERIOR 



4230 

Figure 1£K — Removal of prism from protectoscope. 

1 hum II \ by squeezing the safety grip and depressing the 

\U hm on the hydraulic traversing control handle (fig, 15). The 

i --I- uii,h operates the caliber .80 machine gun and the bottom 

' h operates the 37-mm gun. The gunner sits on the left side 

'•t ihr moii tit and the loader on the right. Care must be exercised 

<- thai the loader's hand is not caught in the automatic breech- 

liliii h Sec figure 13 for ammunition stowage. 

I f upola gims, — A caliber ,30 machine gun MI919A4 is mounted 
In Mm DUpoliL. The gun can be traversed 360° by rotating the cupola. 
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The gun may also be traversed to a limited extent independent of the 
cupola. Maximum elevation is 60° and maximum depression 8V 2 °. 
The gun is fired manually by squeezing the trigger. 

d. Bow gunx (fig. 16). — The bow puns are located in the left side 
of the driver's compartment, projecting through the front plate, and 
consisting of two caliber .SO machine puns M1919A4 which are fired 
by the driver. The guns tire elevated manually and have no traverse. 
Traverse is accomplished by steering the tank. The guns may be fired 
electrically by pressing switches mounted on the steering levers or 
manually by conventional triggers, Relay switches are located in 
junction box at left of instrument panel. 

e. Tripod*. — Tripods are carried on the outside of the tank for 
use with the bow machine puns. 

/, Submachine gvn*.- Two Thompson caliber ,45 submachine guns 
are normally carried in the main fighting compartment of the tank. 
These weapons may be used through' the pistol ports or partially 
opened roof of the cupola, and when dismounting is necessary. 
Brackets for one submachine gun are located below the caliber .30 
bow machine guns and to the left of the radio operator. The second 
submachine gun is mounted on brackets in the upper rear right-hand 
corner of the fighting compartment, 

36, Stabilizers.— #, Description. — Both the 37-mm gun in the 
turret and the 75-mm gun in the right sponson are stabilized by 
equipment which automatically compensates for the pitching of the 
moving tank. The stabilizer tends to keep the gun in the same 
position in a vertical plane regardless of the position of the tank. 
The guns are stabilized by separate systems each consisting prin- 
cipally of an electric, motor driven pump, piston and cylinder as- 
sembly, a control unit, an elect He control box, recoil switch, and a 
master switch. 

b r Controls* — The two stabilizer systems are similar and have the 
same type of controls. The following instructions will apply to both 
systems. 

o. Starting the units. — To start either of the unite proceed as 
follows : 

(1) Set the stiffness control at zero. 

(2) Disengage the hand elevating mechanism. This is accom- 
plished in the case of the W-mm system by pulling out the disen- 
gaging ratchet knob (see fig, 76) and pulling downward This auto- 
matically closes the disengaging switch. The hand elevating 
mechanism for the 75-mm gun is disengaged by moving the clutch 
lever (fig. 77) which also closes the disengaging switch. 
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i) Turn the elevating hand wheel until the control unit is 
ii pproxin lately in a vertical position, 

( I ) Push the master control switch to the "on" position. 
7 ttfu-n/tUw. — The stabilizers should not be operated except when 
thtt lank is in motion. A red glow from the light on the control 
signifies that the system is in operation. 
( I > Stiffness (idjmtment. — After the system has warmed up turn 
I lie I illness adjusting knob slowly in the direction of the arrow. 
When I lie gun begins to vibrate decrease the adjustment until the 
■ f » 1 1 g is e 1 i m i n a t e d . A s a check, press on the breech sudd e n ly 
lUul release. If the gun conies to rest almost immediately after a 
hnrp displacement, it is property adjusted. It may lie- necessary 
Ml ( hangc the stiffness adjustment from time to time as the viscosity 
111 Mir oil changes. 

i | \ lb mil adjustment — The recoil adjustment must be made by 
Ii ml when firing the gun. Gradually turn the recoil adjusting knob 
In- direction of the arrow until the point is reached where the gun 
I'M 1 '• ■ : '*t angular position during recoil. 

< ;i Pn-fontttuu-r. — When the stabilizer equipiuenl is running, the 

■ elevated or depressed by simply turning the hand wheel. This 

Id linn changes the angular relation between the gun and the control 
nun ii ia I the linn automatically takes up a new desired position. If 
iii« Lkbilizer equipment is operating satisfactorily, it will keep the 

il ;■ : el angular position within certain limits while the tank 

I niching. Therefore, when aiming, allow the stabilizer to control 
il>- |"' ition of I he gun, and use the handwheel only when necessary. 
I hn Operator must guard against continuing to turn the handwheel 
<H< i the gun lias reached its maximum limits of travel in the eleva- 
f-lniM". A continued turning of the handwheel with the gun 
' i 1 1 itop will only displace the control unit from its vertical 
r I lion mid \\n i result will be an overload on the tank battery. 

t tm and p /v,w/' vat/ion.— (1) Oil level, — The oil levels in the 
II ' i.n should be checked daily. The reservoir should be kept 
|Wu I hints full of hydraulic oil, 

M / uhrfcaffom.— Both units arc provided with alemite fittings 
h - so | :m<l should be lubricated every 25 hours with chassis 
I I 

ir.ht ing equipment. — a. The description, operation, adjust- 

I, and care and preservation of the 75-mm gun sighting equipment 

iivered in TM &-3Q7, 

lli« i gh ti i ig equipn ien t on the 37-mrn eombi n at i on gun mount 
i (he periscope type. This is used as an observing instrument 
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and as a sighting element. The vision device is located at the eye 
level of the gunner as he sits in position, A telescope sight is built 
into the right side of the vision device. The. entire vision device is 
readily removed by pressing in the lever button located in front of 
the upper left portion of the headrest and then pulling on the ring 
fastened to the bottom of the housing. The telescope sight can 
then be removed by taking off the bracket which fastens it into the 
periscope. Extra vision devices and telescopes are canned in con- 
veniently located brackets so that rapid replacement can be made when 
necessary. 
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Chapter 2 
ORGANIZATION INSTRUCTIONS 

i> now I. Gheaeraj information on maintenance 38-39 

IK ftquipmen I and special tools^_^__^ 40^1 

111. Engine and accessories— __, 42-60 

I V. Fuel svstem .____, 01-67 

V, Cooling systcm___, 08-69 

V I . Clutch „ „___ 70-81 

VII. Propeller shaft _ „, 82^84 

VIII. Transmission, differential, and steering brakes™ 86-90 

I \. Final drive , . 91-93 

\. Tracks and suspensions 94^92 

\L Electrical equipment and instruments .„_„ 100-118 

XII. Auxiliary generating unit, 119-121 

\ 1 1 1, Stabilizers . ^_ r „ 122-126 

\ 1 V. IHrret . 127-181 

\ V. Preparation for shipment and storage-——. 132-134 

Section T 
(JKNKIiAL INFORMATION ON MAINTENANCE 

_ „ _ 3g 

hii 1 I rouble shooting . ,„__, ____. __^.. 89 

Scope. — ff. The scope of maintenance and repairs by the crew 

'Hmt units of the using arms is determined by the ease with which 

Him (iiftiji'd run be accomplished, the amount of time available, the 

I I'M "' Mm terrain, weather conditions, temperatures, concealment, 

I- ii' i proximity to hostile fire, the equipment available, and the skill 
I 1 1 in personnel. All of these are variable and no exact system of 
r'l.liuv mu lie prescribed or followed. 
I')i« following are the maintenance duties which may be performed 
flu ii in;' nr-m maintenance personnel. All other replacements and 
• i . i will be performed by the ordnance maintenance personnel, 
i I ) fCnf/me 8 97S EOS, 

Ifiritfine, service and remove (see par. 59). 

VI unfold, exhaust, and muffler, replace. 
Hod, \ n l\ c push, replace. 
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Valves, clearance, adjust. 
Valves, check timing. 
Valve, rocker, replace. 

(2) Oiling system. 
Cooler, replace. 

Cooler bypass valve, clean, i «heck. and replace. 

Tajik, replace. 

Lines, external, clean and replace. 

Strainers, clean. 

Dilution valve, clean and replace, 

Cuno filter, disassemble and clean. 

Cuno filter, replace. 

Oil pressure, adjust. 

Pump, replace. 

Temperature £*ige, replace. 

Pressure gage, replace. 

(3) Goolmg system. 

Kan cowling, tighten and clean. 

(4) Fuel system* 

Pressure regulating valve, check and replace. 

Fuel cut-off valve, check and tighten. 

Carburetor, replace; 

Carburetor bowl, drain. 

Carburetor el how, replace. 

Air ('leaner, replace and service. 

Gaskets, carburetor, to elbow to manifold, replace. 

Lines, clean, repair, and replace. 

Primer, lines, replace. 

Primer pump, replace* 

Pump, replace. 

Filter, replace and service. 

Tanks, clean and replace. 

(5) Electrical system. 
Magnetos, replace. 

Magnetos, time to engine timing when installing magnetos. 

Magneto points, adjust. 

Ammeter, replace. 

Voltmeter, replace. 

Switch, magneto, replace. 

Switch, battery, replace. 

Switch, starter, magnetic, replace. 

Fuel cut-off solenoid, replace. 
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Starter assembly, replace. 
Starter solenoid, replace. 

Generator assembly, replace. 

Generator, check output. 
Voltage regulator, replace. 
Booster coil, replace. 

I lattery, charge, replace or service. 

Siren, replace. 

Ktise block assembly, replace. 

< oil cm -tor ring assembly, service and replace. 

Auxiliary generator unit, service and replace. 

Auxiliary generator, replace spark plug. 

Wiring, replace. 

Trace trouble with light. 

Spark plugs, replace. 

Harness, ignition wire assembly, replace. 
<<>> Suspension, 

Bogie and idler wheels, replace. 

Holler, track supporting assembly, replace. 

Bogie components, replace. 

Track, replace or reverse. 

Track, components, replace. 

Win* 1 bearings and oil seals, bogie or idler, replace. 

Track, adjust. 

Volute springs, replace. 

(boners, install and remove. 
(7) fluff ** tt d turret. 

Tighten or replace bolts, nuts, and screws. 

Heats, replace. 

In iiL-ilion, replace or reverse. 

All pads, replace. 

Turrcnl gun plate, replace. 

\ i Mm dt 1 vice, replace. 

I'i tnl port doors and peephole covers, service and replace. 

Mudguards, repair or replace, 

Vnttismmsion mtd driving units. 

I llillvh, adjust and service. 

Clutch plates or- bearings, replace, 

Kinal 1 1 rive assembly, replace, 

I lenr train assembly, replace. (See note,) 

Hub.'; or sprockets, replace. 

Propeller shaft, service, replace. 
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Shift lever, replace. 

Steering band, replace. (On latest models 2d echelon can re- 
place the brake bands. On the older models it will be neces- 
sary to take apart the brake drum and differential housings in 
order to remove the brake bands. In this case ordnance per- 
sonnel will perform the job.) 
Steering brakes, adjust. 
Steering lever, replace. 
Transmission, replace. ( See note, ) 
(9) Miscellaneous. 
Painting, 
Cleaning. 

Homelite unit, service and replace. 
Lubrication. 

Hydraulic steering mechanism, refill oil reservoir. 
Armament, service. 
Tachometer and cable, replace. 
Speedometer and cable, replace. 
Not*:.— The ositig arm Is authorized lo remnvp and rcinsinl] engine ami power 
train assemblies, which includes the transmission ami differential housings. 
However, the replacement of nu engine with another engine or the replacement 
of a power train assembly with another power (rain assembly must not he done 
by the using anus unless authorization is received from ordnance maintenance 
personnel. 

39, Engine trouble shooting,— Before starting any engine always 
clear the cylinders of hydrostatic lock by turning the engine over two 
complete engine revolutions by hand. If extra resistance is felt or 
the engine cannot be turned over, remove the apart plugs in the lower 
three cylinders to drain the trapped fluid. If after draining, the 
engine cannot be turned over, call ordnance personnel If, on the other 
hand, the engine can be turned over by hand and the engine fails to 
start after repeated attempts, any one or combination of the follow nig 
conditions may be the cause. 

a. Engine fails to fum over when starter solenoid is pm88&d,—{l) 
First check the battery gravity. 

(a) If reading is 1-150 or less, replace with fully charged batteries 
and have the discharged batteries recharged 

(h) If reading is approximately 1.280 the battery is fully charged. 
(2) Next check the condition of battery cables. 

(a) Examine battery terminals for corrosion and battery cable for 
shorted or broken sections, Clean corroded terminals and replace 
broken cables. 
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1 b) Examine for loose connections and tighten clamps, 
(tt) Operate the starter switch to ascertain if it is functioning. 
I In r one man listen at solenoid for click as button is depressed. If no 
•'lirli is heard, replace the solenoid or disconnect the battery-starter 

hn" cable at the starter motor, and while another person operates 

the tarter switch, hold the cable against, the housing. A spark should 
M«'i'in\ [f it doesn't, replace the solenoid. 

( h W the starter does not operate after solenoid clicks, starter 
hou Id he replaced. 
b, Engine twm hut does not start. — (1) Check the ignition 
I tein. 
(a) Check the ignition wires for breaks, worn sections, and loose 
mmiiections. Remove a wire from the spark plug and check for 
|i n-'ili of spark. 

I I E the length of spark exceeds % inch, it is an indication that 
Hi. hmtsler coil and magnetos are functioning properly. 

(t i Next remove an upper and lower cylinder spark plug and 

i nr Tor broken porcelain and corroded, burnt, or dirty elec- 

ii I' If dirty, clean and adjust all the spark pings. Replace all 

'■<-il , - burnt spark plugs, 

i 1 1 I he spark is not of sufficient length, then check the booster 
ituil ii nd magneto, 

/, Inspect the booster coil by listening for a buzzing sound 
while the operator presses the starter switch. If a 
buzz is not heard, replace the coil. 
#. Cheek the output of the booster coil by disconnecting the 
high tension line to the right magneto at the magneto 
a j id turn the engine over by starter motor. The spark 
which occurs should be approximately % inch long. 
1 1 the spark is shorter than % inch replace the coil. 
Do not attempt to adjust the spark. 
<lirrk the magneto contact points (gap 0.012 inch). In- 
sped the points for pitting or burning. If the points 
are pitted or burnt, it may he due to a loose or defective 
condenser or overlubrication of the magneto. If the 
points are pitted slightly, the points may be smoothed 
nil h a hue file or abrasive stick. (Adjust gap.) If the 
points are badly pitted or burnt replace the magneto. 
fhr twf attempt to replace the points. If magneto does 
mm!, fun ct ion after preceding check, replace magneto. 
I I < "hr. I (he fuel system. 
I- 1 * heck (he amount of fuel in the fuel tanks. 
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(b) Check to determine if the fuel valves are open. 
(e) Examine the carburetor for flooding, (Carburetor will be 
wet and leaking.) Flooding is usually due to sticking of the float 
or leakage of the float valve. If such is the ca.se replace the 
carburetor. 

(d) Check the fuel Mow. 

i. Disconnect the inlet line at the carburetor, turn the engine 
over by using the starting motor, and watch for fluid 
flow. 
$. // no fluid flows, disconnect the carburetor inlet line at the 
fuej pump and blow through the Line to determine if it 
is plugged. If it is plugged, clean by blowing com- 
pressed air through the line. 
5. If the inlet line is open, the trouble may be in the fuel 
pump. Test as follows: Disconnect the inlet fuel line to 
the fuel pump at the pump and if the line is open, fluid 
should flow. If fluid does not flow, the lines are 
plugged. Clean the fuel lines. If fuel docs flow, re- 
connect the line to the pump. Now turn the engine over 
by starter motor; if no fluid appears at the discharge 
side of the pump, replace it; if fuel flows, check the 
pressure of fuel being delivered by the pump (3 
pounds), 
(3) After performing all the checks enumerated, if the engine 
will not start, substitute a new carburetor and attempt si start. If 
the engine will not start then remount the original carburetor and 
call the ordnance personnel. 

Section II 

EQUIPMENT AND SPECIAL TOOLS 

Paragraph 

General ^ 40 

Fire extinguishing? system ; — 41' 

40. General. — The items listed below are carried with the vehicle 
and are Strapped in place on the exterior of the hull or located inside 
the vehicle in the most convenient places available. 

List of equipment Where carried 

Ax, chopping, single bit, 5 lb - On tank. 

Belt, safety,- - - In tank. 

Book, Ordnance Motor (Q. 0. Form No. In tank. 

7255), 
Cable, towing— „ - On tank, 
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Lint of equivalent -an,**. ■ , 

< '-;<%l't imu gfcre) QntJX ' '™ 

1 u hums (>2)_ 11 

'■ '-• «"'"""'l>il« bcr. ,>„ir (QMCIntank 

I He). 

<<">" -'- (W medium tank MS) i ntanfc 

ii-'liiH'i, tank___ T * i 

. . : In tank. 

Uinp, inspection M. T. M3, with bulb I n tank 

1 * - " • n-imt door (for medium tank M3) I n tank 

Ml *. Pick Ml (Mb. head) n tank 

IjMlWk. iy 2 in., keyed individually, 2 keys... On tank 
1 '"lui. 12 by 12 ft T „ + , 

i i r» i n In tank. 

'• D-handle, round point Qn tank 

i.. .|». bather, typo D (H/ 4 in.), 13 i„. fo^ On tank* 
one each for ax. mattock handle, mattock 

licad, and wrench). 

"'P. leather, type D (H/ 4 in.). 2a in. long On tank 
( l"i- tripod). 

M iiiclshield (for medium tank Ms) j n tiink 

\ i '-I kit (No. 3) is included with each tank. " 

II. Fire extinguishing system.^. Oj>emtion.-(l) The fire 
WhiiRiiishmg system is entirely manual in operation. It i a there- 
' • imperative that there he as little delay as possible in discharge 

r the gas *s ite effectiveness is materially increased by catching 
MUi lire in the beginning. s 

To operate the system, pull one control handle. Control han- 
■ I' ..-elocated inside the tank at the turret basket bracket, adjacent 
to I !.«• luel gages, and our.side tank above Hie motor compartment 
' .« second fire prior to recharging of first cylinder, pull other 
rol handle. 

...H.-Thegas can also be released at cylinders hy mnovm K p„ll-out pin in 
Wtntrol head and rotating manual lever. 

lh'»criptionr-(l) The lire extinguishing system consists of a sup- 
f'i -I -arbon d.oxide gas stored in two steel cylinders, each having a 
'H|Mi««ty rf 10 pounds of carbon dioxide; manual release gear for 
IllilriMmdent operation of each cylinder; and tubing to convey the 
■ I" the engine compartment. The tubing is terminated in shielded 
1 l large nozzles which effectively distribute the gas. 
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(2) The two gas cylinders are connected to the supply tubing by 
means of a double-check tee, which tee prevents the loss of gas into 
the crew compartment should one cylinder be operated while the 
other cylinder is removed for weighing or recharging. 

(S) In addition to the built-in system for the engine compart- 
ment described above, two 4-pound portable extinguishers are pro- 
vided for small fires in or about the tank. Full operating instruc- 
tions are found on extinguisher name plate. 

& Principle.— (1) The fire extinguishing system uses carbon diox- 
ide as the extinguishing agent. Carbon dioxide (not to be confused 
with carbon monoxide) is not poisonous but is suffocating, 

(2) "Fast" fires, such as those involving gasoline or oil, are quickly 
extinguished by flooding the area with carbon dioxide gas. This 
reduces the oxygen content and creates an inert atmosphere which 
smothers the fire. "Slow" or "deep seated" fires, such as fires in 
baled cotton and similar substances, are extinguished by prolonged 
action of a high concentration of carbon dioxide. In addition to 
its smothering action, carbon dioxide is aided in extinguishing fire 
by its cooling effect, 

(3) Since a person cannot breathe, but will suffocate in an at- 
mosphere of carbon dioxide, caution must be taken before entering 
any space filled with this gas. Thoroughly ventilate the space into 
which the gas has been discharged to make certain that all portions 
contain only fresh air. Should it be necessary for a person to enter 
a space before it is thoroughly ventilated, he may do so for a short 
period by holding his breath. 

(4) Should a person be overcome by carbon dioxide, it is essential 
that he be rescued from the space containing the gas within 5 
minutes. To revive a person so overcome, give him plenty of fresh 
air and apply artificial respiration as in the case of drowning. 

A Maintenance.— After a fire, restore the system to its normal 
ready-to-operate condition as follows: 

(1) Remove discharged cylinder as follows: 

(a) Disconnect control head from cylinder valve by turning swivel 
nut (right-hand thread); raise clear of cylinder valve and support 
control head and cable tubing in approximately normal position. 

(J) Kemove connecting tube between double-check tee and valve 

outlet. 

Caution.— Never remove cylinder with this connecting tube at 

tached to cylinder valve outlet* 

(c) Remove cylinder clamps; then remove cylinders. 
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r>\ While control head is disassembled from cylinder, irnmvi- 
■ oi m exposing the cam (see fig. 20). Check cable clamp set screw* 
to make certain cable does not pull out of clamp. In order to tighten 

SEAL WtRE 



MULL -OUT 

PIN 




CABLE CLAMP 

TO RESET CONTROL HEAD 
INSERT A PIN IN HOLE 
AND TURN SHAFT 



CABLE TO 
REMOTE PULL 
HANDLE 



RAPD 5691 



I --■•.iiiek 20.~FJre extinguisher system control bead and cylinder valve. 

rows, ;i screw driver with narrow head must be used to make 
n «t«'w driver follows screw into hole. 

' ftosel remote control handle. (Control handles are located at 

l,JI ' h ' 1 h:,sk <* bracket adjacent to the fuel gages, and outside 

"l"»n' the motor compartment.) Reset control head by insert- 
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bag a pin or nail in control head shaft and turning counterclockwise 
(looking at manual lever side <>f control head) until clutch pin and 
arrow arc lined up ** «liown in ti<r 21. If system has been operated 
at cylinder, replace pull-out pin and sen! wire. 

(4) Inspect the orifices in the. shielded nozzles to make certain 
they are clear of all foreign matter. 

TO OPERATE SYSTEM AT 
CYLINDER ROTATE LEVER 




PIN AND ARROW MUST 
LINE UP WHEN CONTROL 
HEAD IS IN SET POSITION 



CONTROL HEAD 

RAPD 5692 

F[,ii;nn 21- Fire extinguisher system miilnrt bend, 

(5) Reinstall the fully charged cylinder as follows: 
[» Set cylinder in place and Lighten clamps handtight to allow 
for any turning of cylinder that may be required in connecting 

tubing. 

{(>} Replace connecting tube between double-check tee and valve 

nutlet, 

(c) Tighten cylinder clamp securely. 

(d) Make, certain control head is in set position (pin lined up with 
arrow as shown in Bg. 21) before reinstallation. Insert control 
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head in cylinder valve, and before tightening swivel nut, check to 
u\ that control head has remained in "set" position, Then tighten 
w ivel nut securely, 

A Periodic y^/^/;™*,— The fire extinguishing system requires no 
more limn ordinary care to insure its proper operation. As I he 
j tern is for emergency use, it must be kept in operating condition 

■ <" -ill limes- therefore, frequent inspection should be made to insure 
that apparatus is intact Check red cap on safety outlet of valve. 
H nol intact, cylinder has been prematurely discharged due to high 
Umtpentoie and must be recharged hn mediately. The following 
inspections will be performed: 

i I ) Jo-hour inspection.— -Inspect entire system for any mechanical 
damage. Make certain that shielded nozzles are free of all foreign 
tii Niter, 

(2) 50-hout htspeetHH t .—\Ye\*rh cylinders to determine the carbon 
dioxide content Do not attempt to determine content by means of 

■ pri'ssure gage. Empty weight and carbon dioxide charge are 
tamped on cylinder valve body. Proceed as follows: 

{n) Remove cylinders as described in paragraph -llr/(l), 
(A) Weigh cylinders and subtract from this weight the empty 
i fill that is stamped on valve body. Empty weight includes 
Umder valve and cylinder, but does not include the control head, 

I I i In resulting net weight of either cylinder has decreased to below 
» pounds, cylinder must be recharged to its full rated capacity of It) 
pounds, 

h ) While both control heads are disassembled from cylinders, 

vr jllil twer exposing the cam (see fig. 80). Check cable clamp 

crews to make certain that cable does not pull out of clamp. In 
I'M'dur lo tighten net screws, a screw driver with narrow head must be 

II I'd to make certain screw driver follows screw into hole, After 
li placing cover, pull remote control handle lo make certain that cable 

i "'I hind. The cam inside control head should rotate, and the 
(■iii udvii nee, 

I Urmslall cylinders as described in paragraph 41tf(5). 
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Section III 
ENGINE AND ACCESSORIES 

Paragraph 

42 
General description ~ 

Construction and installation— — — — J^ 

Characteristics — — - — *- 

Accessory case and drive mechanism — 



Oil pumps— 

Manifolds 

Ignition shielding harness 

Magnetos 

Spark plug*-- 

Booster coil— , 

Starter— — 

Generator 

Fuel pump — — 

Carburetor _,__ — - 

Air cleaners 

Governor 



46 
47 
48 
49 
50 
51 
52 
5$ 
54 
55 
56 
57 
58 
59 
80 



EogJne lubrication and lubricants — _ — — 

Replacement of engine - — 

Valve adjustments . — -~ 

42. General description (fig. 2B).— a. The Wright Whirlwind 
R^)75-EC2, a single row, air-cooled, radial, aviation type engine, is 

used. 

(1) Direction of rotation (from rear or magneto end). 

Crankshaft _— Clockwise 

Tachometer drive „ — Count erclockwise 



Do. 
Do. 

Do. 
Do, 



Fuel pump—..— - 

Starter - — .— — — 

Generator. „ ._— 

Magneto— , — — — 

(2) Circuit gaps* 

Magneto breaker points gap..—, .— 0.012 inch 

Spark plug gap. mica plugs . 0.012 inch 

(3) Engine oil. 

Pressure should be within following limits: 

Minimum^—— ™ ™ 

Maximum 

Quantity ~ — 

Temperature at inlet: 

Maximum allowable, degrees Fahrenheit __ - 100 

Desired j degrees Fahrenheit -. 
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b The two magofitos, starter, generator, and fuel pmnp are 

mounted mi I lie rear- face of the rear crankease section (fig, 22). The 

fcrlimviur i mounted on the extreme lower end of the rear section. 

in rhis section the flywheel end of the engine will be referred to 

• the "front* 5 of the engine and the other end will be referred to 

Mia "rear' 5 of the engine. The terms "right" and "left" are used 

mill reference to the engine as viewed from the rear. Horizontal 

and vi-rfical positions of the engine will be referred to with respect 



WTAKE MAMFOLD 
I XHAUST MANIFOLD' 



HAND STARTER 



ELECTRIC 
STARTER 



SPARK PLUG 



M M Jtj 




* ( 

ni'iy 



AlUir.jT IDLING 

Ml> rURE HERE- 

KiiM MlAMHER DRAIN PLUG 



_ CARBURETOR 
AIR SUPPLY 



ADJUST IDLING SPEED 
HERE 

RAPD4£« 



Kitgtae, showing accessories, adjustment of cjirbnretor, and oil pressure. 

I In- pn: it i,m of the crankshaft. Direction of rotation is determined 
1 lowing from the rear of engine, or in the ease of side drives 
Im ln.<kiML' Inward the crankshaft. 

i : construction and installation. — a, CoJistnwiion. — The nine 

ylimloi'H of the engine are radially mounted on the crankease and 

1 |;nv(L A formed, shielded conduit or harness contains all 

uniii-.- for the engine, including the high-tension cables. Baffles 

in- hilled over and between the finned cylinders for cooling, 

hmialtation, — The engine is mounted in the tank as shown in 
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44. Characteristics, 

Make and ty$e™~~ — - Wright, radial, air-cooled. 

Model ami series R-iffft-ECSJ. 

Over-all diameter—.- 45 inches. 

Weifiht including accessories 1-370 lb. 

Horsepower __— ^v. 

Number of cylinders— — — ®* 

Clearance between valve stem and rocker 

roller, cokL _ - - — - — 0.010 inch. 

Firing order {clockwise viewed at mag- 

neto end) — — — tW+WH 

Location of No. 1 cylinder— .-— Top. 

45. Accessory case and drive mechanism.— The accessory case 
is attached to the rear face of the crankca.se and houses the -ear 
train that drives the various accessories, such as the magnetos, starter, 
generator, etc. p 

" 46. Oil pumps (fig. 22) .—a. The supply of oil in the engine crank- 
case is maintained by oil pumps which draw oil from the engine oil 
tanks located at the bulkhead between the engine and lighting com- 
partments, or which circulate the oil within the engine itself. These 
are «iear I vpe pumps whieli are supported on the lower left side 
of the rear crankcase section in the case of the main pump, and in 
the nose section in the case of the other scavenge pump. The rniim 
|min p is divided into two actions: :i separate pressure pump and a 
scavenge pump. This scavenge pump returns the oil from the upper 
section Of the sump to the oil filter. The scavenge pump located in 
the nose section removes oil from the lower section of the sump. 
Both return lines from the scavenge pumps join together before run- 
ning into the Cuno filter. The main oil pump incorporates a pressure 
relief valve which comprises a spring-loaded bull that rises when the 
desired pressure is reached and allows the excess oil to be drained into 
the inlet side of the pump. Pressure regulation is accomplished by 
turning the adjusting screw clockwise to raise the pressure and coun- 
terclockwise to lower the pressure which raises or lowers the tension 
in the spring (see fig. 22). The oil pressure should be between 50 
and 80 pounds per square inch in normal operation. 
J. Rcf>l«rcmcitt.--Yu replace the oil pump assembly— 

(1) Disconnect the inlet line at connector and outlet line at Y 
connection. 

(2) Disconnect governor linkage at carburetor connection. 

(3) Remove oil drain at governor. 
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(4) Remove the safety wire, stud nut, and plain washer from 
III-- mghl si ads oji the main pump casting and remove the pump 

{ tli* 1 section of the crankcase. Caution must be exercised to 

I ■ ■ p foreign substances out of the crankcase during the operation. 
NrpMnih- oil pump and governor, 

• In install a new pump, proceed in the reverse order, being 
i«il in line up the drive gear properly, 

To clean the strainer in the oil pump, remove the temperature 

hull. |>j removing the nut holding the bulb in the recess. Remove 

: clean strainer rover, spring, and strainer. In replacing the 

w be sure that the gasket is in good condition and centered 

pNiprrly in its recess. 

Manifolds.— a. Iniake.—The, intake pipes are fastened to the 

kl " l">''1 connections of each cylinder by means of a flange and 

< '«p screws. The inner end of each intake pipe Hts into the 

illffuHor section of the crankcase and is sealed in place by a rubber 
'il mid packing unit. 

Rmhmtst; — The exhaust manifold is composed of two sections, 
"'"' for llt<> right side and one for the left side of the engine. The 

I " branch pipes are mounted rigidly at the exhaust port flanges 

f Hi.- . \linder. The two outlets pass through the rear hull plates 
In Mil' ii millers, 

Supertihattgm — The supercharger is used to force fuel mixture 

I' ' pressure into the intake ports of the cylinder. 

Manifold and muffler removal.— Certain sections of the mani- 
fold may b$ removed with the engine remaining in the tank. The 
I'lHr manifold cannot be removed with the engine in the tank, 
Ih- Following procedure is used to remove the entire muffler assembly: 
I I ) Remove rear top plate. 

(tt) Remove mufflers and elbows by removing 4 bolts on each 
moulding elbow. The muffler can be disconnected from the engine 
► Oinii i manifold by unclamping the manifold connection and push- 
ing the pipe on the manifold side up into the muffler in order to 
l n f he two ends (see fig. 22). 
■IN. Ignition shielding harness.— All parts of the ignition wir- 
\ tern are shielded to prevent radio interference. The shielding 
I con hurted so that if any part is damaged it may be readily 
i i iced without discarding the entire shielding structure. The ends 
■i Mir conduits are equipped with an elbow which attaches directly 
I (he shielded spark plug and facilitates easy removal. The igni- 
fmruess should be inspected at regular intervals to see that all 
1 " i is are tight and that, the conduits are not crushed or broken. 
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49. Magnetos.^*. Description.- Bud ignition is furnished by 
two magnetos mounted on the accessory case. The right magneto 
flros the front spark plugs and the left magneto fires the rear plugs 
11)0 magnetos are equipped with automatic spark advance, are 
»liiflile«l to prevent radio interference, and are flange mounted. 

I>. Adjustment (fig. 23).— Remove the breaker cover by releasing 
l In sa fety ring on each side. Using a feeler gage, measure the clear- 

'■ of WW contacts when held wide open by the cam. This should 

!»■ from 0.010 inch to 0.014 inch with 0.012 inch desired. To get 

'• '"'in in a position to indicate the maximum gap. the engine will 
h ™ \ - '-; be tamed over with the hand crank on the starter mechanism. 
I n I just the clearance between the contact points on the magneto, 

" lhe lock n«t on the long contact screw, and turn the screw 

mill (here is 0.012-inch clearance between the contacts. Check elear- 
'• "it all cam lobe positions. 

■••"- T|„. numbers on (lie magneto emls of the ignition wires correspond 

lite order in which they fire the spark plugs, and not to the cylinder num- 

Thus the wire to cylinder No. S is stamped "2" as it is the second in 

1 v '■'' Bl ' m % «**«*■ (Cylinder firing order, clockwise viewed at magneto 

I I .'^5-7-9-2-^^6-8. ) 

Maintenance.— Disassembly of the magneto other than the oper- 

" lvun herail > wil1 be done only by ordnance maintenance 

I' i ollliel. 

./. Lubrication (see par. 18).— Each magneto has two oilholes, one 

Hi- lop of the front end plate and the other on the main magneto 

The main magneto cover oiler lubricates the breaker end 

k i,,in g of the rotating magnet. Every 400 hours of operation, 

I Ui« magneto is not replaced, apply 15 drops of oil in the front 

'" "dor. The breaker and oiler on the main cover should receive 

illy throe to five drops, as excess oil will foul the breaker contact 

Examine the felt wick at tlie bottom of the contact breaker 

■ make sure it is saturated with oil. If oil appears on the surface 

1 tin felt when it is squeezed with the fingers, no additional lubri- 

iH'i'ded. If it is dry, however, saturate it with oil, engine 

\ l <)0. 

ttaaovd and replacement (fig. 24).— (1) Remove the two fc 
I'll holts at tlie top of the magneto cover and two safetypins. 

''"• two spring clamps at bottom and remove cover. 

"■•lew two terminal contacts at top of right magneto and 

'"" " ,ster coil wire and ground wire. There is no booster 

""' "" the left magneto. 
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(3) Remove the two distributing blocks and rotate the engine 
with the hand crank until the two marks on the rotor gear coincide 
with the two marks on the magneto housing. 

(4) Remove seal wire from the three nuts which hold magneto m 

place. 
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Figure 24 r — Replacement ol magneto. 



(5) Remove Hie three nuts holding magneto to accessory rase. 
Sotb- Care must be tftkffl tMI the oMtalmll te not turned until the new 

magneto is installed. 

(6) Remove magneto. . 

7 In replacing the magneto put a few drops of cngmc oil on 
the magneto coupling and turn the magneto until the two marks cm 
rotor gear coincide with two marks on the magneto housing. The 
magneto may be lined up by tapping to each side. Continue with the 
reverse of the above steps. 

50. Spark plugs (tig. 25).-0. The spark plugs used on this en- 
gine are the regular aircraft type, BG^14GS modified, and are radio 
shielded. 
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ft, Replacement mid removal. — (1) At the time of the 50-hour 
. i,, . I., m whenever spark plug replacement is found necessary, the 
mnwrviceable plugs will be replaced by serviceable plugs, 

(•J) i'a remove the spark plugs from the engine.— (a) Remove the 
1 1 ..Hi jmhI rear top plates over the engine. 




RA PD 2756 

PiauRB £5. — Sjmi'k i»iu^ for VFriglil engine. 

\h\ Remove the cable connection with a %-inch open-end wrench. 
Ivemove the spark plug from the cylinder recess with a spark plug 
vui'iicli {1-inch wrench No. 140). 

I e) Remove inspection plate from bottom of hull under engine 
« "iHpartiueiit. 

(</) To facilitate removal of front spark plugs, remove inspection 
mvi-r plates on fan cowling. 

(r) The use of a socket wrench with a universal joint extension 
facilitates removal of certain plugs the location of which makes 
ri iiioval difficult with an ordinary socket wrench. 

(/.) Five plugs may be removed from the front and five from 
t In- (var of the engine by reaching down from the top of the com- 
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part in cut The remaining plugs can be reached through the opening 
in the hull beneath the engine, 

(3) When installing spark plugs in the engine do not use wrenches 
with handles more than 10 inches long, It is possible to distort 
certain sections of the plug if too much force is used in tightening 
the plugs in ihe engine cylinder* Solid copper gaskets are to be 
used. When spark plugs are replaced the threads should be coated 
with antiseixe compound to prevent "freezing" of the plugs. 
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Fjuuile 2*^ Electric starter. 



51. Booster coil. — a. Be&cHpti&l%i — A booster coil is provided 
which supplies an intense auxiliary spark across the points of the 
spark plugs to facilitate engine starting. The booster coil switch is 
located on the instrument panel, and is used to connect the booster 
roil at starting, 

/;. Re-placement-— At the time of the 100-hour check, or whenever 
booster coil replacement, is found necessary, the unserviceable unit 
will be replaced by a serviceable one. Disconnect cables with .shielded 
connection to booster coil, remove bolts holding eoil to bracket, and 
replace with new coil. Disassembly, servicing, and adjustment of 
the coil will be done only by ordnance maintenance personnel. 
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52, Starter (ftp. 26).— a. Description.- A 24-volt direct electric 
lari-or is used on this engine. The starter should be used only for 
cranking the engine. It must not be used to move the tank when the 
engine is not functioning. 

h. /land crftrtk'mg.— Provision is made at the top of the starter 
unit for hand cranking. 

r\ Electric c ranking '.— A starter switch is located on the instru- 
ment panel. 

d> Starter. — If the starter fails to operate properly it should be 
replaced with a serviceable starter. The following procedure gives 
I lie method for removal and replacement of the starter. 

( 1) First open the battery switch. 

(2) Remove the terminal guard cover and disconnect the cable 
from the starter switch. 




RA PD £733.. 



FHMjiiK 27. 'General or. 



\-\) Remove the locking wire or cotter keys and the nuts holding 
I lie starter to the accessory case. 

i I ) Remove the starter. 

U«) To replace the- starter reverse the above procedure. 

< . Lubrication. — All starters are sufficiently lubricated at the time 
i sue and should not require any further lubrication between major 
* i "iiic overhaul periods. 

• *'■ ! . Generator ( tig. 27) .— a. Pc-seiiption.— The generator is flange- 

tinted on the accessory case below the starter and is held in 

|jIju<q by four bolts. The voltage control box described in paragraph 
[03 controls the current output of the generator. 

ft, L nhrwation.. —Generators are properly lubricated at engine over- 
hnul |» riuds and should not require any additional lubricant between 
1 ■ ■ i I mill periods. 
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c, Replacement— A faulty generator should be replaced as follows: 

(1) Remove the terminal guard and disconnect leads. 

(2) All leads should be marked to identify their proper position 
for replacement. 

(3) Remove the four nuts holding the generator to the accessory 

ease. 

(4) Loosen the generator retaining bracket nut and slide the gen- 
erator to the rear, 

d. Oil leakage. — If excessive oil is present in the generator at the 
time of inspection, the generator should be replaced. 

54. Enel pump (tig. 22).— a. Description— The fuel pump is 
mounted on the engine accessory case to the right of the generator. 

&. Maintenance.— At the 50-hour inspection, check for leakage at 
the joints and fittings. 

c. To remove and re flam fuel pump. — In the event the fuel pump 
fails to supply a sufficient quantity of fuel, the pump shoul \w re- 
placed with a serviceable unit. 

d. The following procedure will be observed for removal and re- 
placement of the fuel pump : 

(1) Close fuel shut-off valves. The two main valves are located 
in bulkhead below oil tank. 

(2) Remove cap screws and open rear doors to engine compartment. 

(3) Disconnect fuel lines attached to pump, 

(4) Remove locking wires and nuts holding the pump to the ac- 
cessory case. 

(5) Remove pump. 

(6) To replace pump reverse the procedure. 

55. Carburetor (tig. 22).—//. Description— The carburetor is at- 
tached directly to the intake manifold in the bottom of the engine 
crankease. 

b. Maintenance.— Once the carburetor is properly installed, very 
little attention is needed between major engine overhauls. A fuel 
strainer is located at the rear center of the carburetor and may be 
reached by the removal of the large square-headed plug at the bottom 
of the carburetor. A small squareheaded plug is provided as a drain 
in the bottom of each float chamber. The strainer and drain plugs 
should be removed frequently to remove the accumulated dirt. The 
fuel supply should be shut off before removing the plugs. The entire 
carburetor should be inspected to see that all parts are tight and 
properly safety-wired. 

fi. Replacement, —Should it. become necessary to remove or replace 
the carburetor the following procedure should be followed: 



( 1 ) Check to see that fuel shut-off valves are closed* 

(2) Disconnect the fuel line and drain lines, 

( 3) Disconnect the fuel cut-off and accelerator linkage* 

| I ) Disconnect air intake connections at flexible connector. 

i.Y) Remove the locking wire and the four bolts holding the car- 
burr tor to the intake manifold base and remove carburetor. Dis- 
i m meet air intake pipes, 

(Vi) To replace carburetor, reverse the procedure outlined above, 

J. Adjustment. — After a new carburetor is installed it should 
lir adjusted to the engine. Two at! just merits are provided, one for 
idling speed and the other for mixture quality. The throttle ad- 
justment on the carburetor (see fig. 22) is set so that the engine 
idles between 300 and 400 rpm as read on the tachometer. The 
mixture control lever is moved to the right (lean) until the engine 
begins to run unevenly. The lever is then moved one notch at a time 
hi the left (rich) until the engine operates evenly. 

56, Air cleaners (fig. B8). — a. Description. — Two air cleaners of 
i lie oil bath type are provided, one at the right and one at the left 
v\*\\v engine compartment. 

/>, Maintenance. — After each 50 hours of normal engine operation 
uv daily in extremely i lusty operation, service the cleaner in the 
following maimer (bee fig. Hft) : 

(1) Remove the six wing nuts from bottom plate of cleaner, and 
lake off bottom plate, 

(2) Remove cup and flute assembly by lifting up slightly and 
twisting in a counterclockwise rotation. Take flute assembly out 
of tup. 

(:J) Empty dirt and oil from cup, and clean thoroughly. Refill 
nip to proper level with oil specified in figure 12. Care should be 
lakes not to fill cups over the oil level mark. 

f I) When replacing the cups, make sure that the cup assembly is 
properly latched. 

if)) Place the bottom plate on the cleaner and fasten with thumb- 
crews* 

r m Replacement — In the event it becomes necessary to remove or 
replace the air cleaners, proceed as follows : 

( 1) Remove rear top plate over engine compartment. 

\2) Disconnect rubber outlet connection to manifold (two hose 
tdamps), 

Ct) Remove cups from cleaner. 

(4) Remove cap screws connecting cleaner to sponson side. 
( ;'» } Lift out cleaner, 
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d. Clean filter.— Wash filter element with cleaning fluid or gaso- 
line, dry ? and blow out with compressed air in reverse direction to 
normal air travel. 

57. Governor (tig. 22). — The governor is used to regulate and 
limit the speed of the engine after the engine has been manually 
accelerated, This prevents dangerous overspeeding. The unit is 
located on the accessory case below and slightly to the left of the 
generator. The governor is sealed and should not be tampered 
with. 




tfiGriit: 28.- — Mounting nf engine. 

58. Engine lubrication and lubricants. — a. Specifications* — 
Eefer to section IV, chapter 1. 

h. Engkie system {fig, 9). — Oil is drawn from the oil tank and 
delivered under pressure by the oil pump through u filter to all the 
necessary bearings and other parts of the engine through drilled 
passages. The engine scavenge pump returns the oil to the oil cooler. 
The pressure relief valve on the pump is adjusted to prevent the 
oil pressure from exceeding 80 pounds. 

59. He placement of engine, — a. Facilities must include the nec- 
essary engine stand and hoisting facilities, 

&, To remove engine (see figs, 29 and 30).— (1) Open master 
switches beneath turret. 
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(2) Shut off all gasoline shut-off valves inside and outside hull. 
Remove outside handles. 

(3) Remove bolts holding armor plates over engine (%-inch 
wrench). Open engine doors. 

(4) Remove grill from front edge of armor plates over engine 
(% 6 -inch socket). 

(5) Remove cap screws holding shrouding to front section of 
armor plate (%, pinch wrench), 

(6) Attach sling and remove armor plates with A-frame. 

(7) If necessary, detach Homelite exhaust pipe from clamps. 




Ku;nni 29* — Hoisting of nmim\ «?jiri view. 

(8) Remove left air cleaner and connecting hoses, 

NOTB.— Remove 6 wing nuts and bottom plate; remove :i em>s; loosen clamps 
and large intake hose; loosen el amp from engine breather hose and separate from 
intake duet; remove 10 cap screws holding all cleaner body to hull ( l /-inch 
wrench) and remove cleaner. 

(9) Remove right air cleaner, (Same except that there is no 
breather from engine.) 

(10) Disconnect gasoline "in" line to pump and return line at 
carburetor (%-inch open end wrench), Plug lines. 

(11) Disconnect oil "in" and "out" lines (1%-inch open end 
wrench) and plug lines. 

(12) Disconnect Hycon lines at top and bottom of Hycon pump 
(2% 2 -mch). Plug opening with cloth. 

(13) Disconnect oil temperature gage cable (H^-inch). Plug 
openings. 
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(14) Disconnect clip holding tempenrture gage cable at generator 
(%-inch), Replace screw, 

(15) Disconnect tachometer drive cable by unscrewing knurled nut. 

(16) Remove conduit and wires at gciurator. (Pliers, screw 
driver, and %-inch open end wrench,) 




Fiuluse *M\ t — Hoisting of engine, side view, 

(17) Remove conduit and wire from starter at starter. (Pliers, 
offset screw driver and % 6 -inch wrench). 

(IS) Remove magneto ground wires and booster wire at junction 
box. 

(19) Remove upper shroud section {% fl -inch wrenches), 

(20) Remove inspection plate under hull (%-inch wrench and 
hydraulic floor jack), 

n 



(21) Disconnect conduit and wire at cut- off solenoid and remove 
clips from banjo. 

(22) Remove accelerator rod clevis pin beneath engine. 

(23) Move slip sleeves on exhaust pipes away from joints ( 7 /Wineh 
wrenches). 

(24) Remove engine steady rest, bolts (114-inch socket and exten- 
sion : i i/ s -iiioh open end wrench ). 

(25) Disconnect ground strap from banjo (% 6 -inch wrenches). 

(26) Disconnect primer line at right of cut-off solenoid (y ltr 
a n d % - i nch w re n ches ) . 

(27) Disconnect oil pressure line at right of cut-off solenoid 
(%- and %-inch wrenches). 

(28) Remove starter solenoid and bracket from brace (% r inch 
wrenches). 

(29) Disconnect breather line (crankcase to expansion tank) at 
forward end of metal tube located over top of engine. (Hose clamp 
connection.) 

(30) Disconnect 2 muffler pipe support brackets from banjo 
(% 3-inch wrench). 

(31 ) Remove tire extinguisher bracket, tube, and horn assembly from 
bulkhead (% 6 -inch; 1-inch; 1 14-inch). 

(S2) Remove bolts from companion flange (% 6 -inch wrenches). 

(33) Install lifting sling on engine. 

(34) Remove banjo bolts (pliers, two % e -inch wrenches). 

(35) Lift engine from compartment with A-frame. Set in starid. 
Insert banjo bolts and C-clamps, if necessary. 

Note,— Keep all 11 tits, bolts, screws, etc., in tool box until ready for installation 
again, 

e. To install engine. — Reverse the above procedure. 

60, Valve adjustments (fig. SI). — Valve timing check and clear- 
ance adjustment (with engine cold) : 

a. Remove rocker box covers and gaskets from all cylinders. 

h. Remove rear spark plugs. 

c. Remove two adjacent %-inch hex clastic stop nuts- which hold 
the flywheel and fan together, and attach the timing scale portion of 
the timer using the nuts just removed. Insert the top dead center in- 
dicator in the spark plug bole of the number one cylinder and deter- 
mine the top dead center as follows : 

(1) Turn the crankshaft in the normal direction of rotation (coun- 
terclockwise when looking at the flywheel or forward end of the 
engine) until the pointer of the top center indicator registers zero. 
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(2) Clamp the timing pointer on the engine cow] in such position 
that the point is near the leading edge of the scale previously at- 
tached. Note the reading on the timing scale, 

(8) Continue to turn the crankshaft in the same direction until 
the top center indicator has gone past and returned to the zero mark. 
Note the reading on the timing scale. 
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FlOTJEE 31* — Adjustment of valves. 

(4) Turn the crankshaft backward about one-quarter of :i revo- 
lution and then turn it forward until the timing pointer indicates a 
point on the timing scale midway between the two readings pre- 
viously obtained. The No. 1 piston is now on the top dead center* 

(5) Readjust the timing pointer on the cowl so that it indicates 
exactly zero on the timing scale. 

d> Loosen the No. i) cylinder in lake valve clamping screw on rocker 
arm and turn the adjusting screw until the thread is flush with the 
rocker arm. 
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Fkjuhk '.Vl r KppkK'putntit of valvo rocker arm. 
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Figube 33. — Replacement of valve puslj rod. 
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e. Rotate the eranksha f t in the direction of rotation until No, 9 
cylinder intake valve just begins to open. Tap the push rod end of 
the rocker arms of No. 1 cylinder with a piece of fiber or a mallet. 
Set the clearance of both valves of No, 1 cylinder at 0.070 inch b}' 
loosening clamping screw and turning adjusting screws, 

/. Clasp the rocker roller of No. 1 intake valve with fingers. Rotate 
the crankshaft in direction of rotation and note the point at which 
the roller binds and can no longer turn. This is the joint at which 
the intake valve opens and should occur from 3° to 7° before top center. 
Under the above conditions the exhaust valve will close from 2° before 
top center to 2° after top center. 

g. Should valve timing not agree with that specified above, then 
a recheck should be made and if the timing is still found to be off, 
ordnance personnel should be advised to effect adjustment of the 
timing, 

A. If the timing is correct, proceed to adjust the valve tappet 
clearance under the rocker arm rollers to 0.010 inch with the piston 
at top center at the beginning of the power stroke (fig. 31). Also 
do this for cylinder No. 9 which was disturbed as per d above. 

i. Check all other cylinders for proper clearance and adjust to 0.010 
inch if necessary, 

j. Replace gaskets and rocker box covers on all cylinders. Replace 
spark plugs. 

Section IV 

FUEL SYSTEM 

Paragraph 

Description^ - r .____, , ,_ 61 

Shut-off valves „ _; ,___ 62 

Primer ' 63 

Fuel strainer , _____ 64 

Gasoline system operation 00 

Grades of engine gii&ollne^^ ,__ . q^ 

61. Description, — a. Tank*.— Four fuel tanks with a total 
capacity of 185 gallons are provided for the engine fuel system. 
Two vertical tanks, each of 32i/ 2 -gallon capacity , are located in the 
front comers of the engine compartment, and two horizontal tanks 
of 60-gallon capacity are located one in each side of the engine com- 
partment. A separate gasoline tank for the auxiliary generator 
with a capacity of 2y 2 gallons is located in the left rear corner of the 
crew compartment. 

ft. Drains* — The vertical tanks can be drained by removing a 
drain plug at bottom of the tank, directly beneath the filler cap. To 
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reach the drain plug, a li/ 2 -inch pipe plug in the Boor located beneath 
the drain plug must be removed. To drain 1 lie horizontal tank, 
remove the circular plate located at the rear and bottom of sponson. 
and remove drain plug. 

& Replacement. — Fuel tanks will be replaced when excess rust is 
present or when leaks develop. Fuel tanks may be removed as 
follows : 

(1) Yitiieal tattle*. — (a) Drain tanks. 

(7>) Remove front top plate. 




(c) Remove bottom plate at bottom of engine, 

(d) Remove bulkhead brackets on each side. 

(e) Disconnect fuel line connections. 
(/) Screw out shut-off valve. 

(g) Lift out tank, 

(2) Horizontal taaks.^(a) Drain tanks. 

(b) Disconnect gas lines and screw out shut -off valve. 

(#) Remove engine. 

(d) Remove side plate of sponson. 

(e) Remove horizontal tank with top half of housing, 

62. Shut-off valves.— a. Two valves (fig. 3b) located on the rear 
wall of the fighting compartment under the engine oil tank and to the 
right of the power shaft tonne] control the How from the right and 
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left fuel tanks. In addition, each tank is provided with a Separate 
shut-off valve (fig, 3b). The handles for the vertical tanks cxo-ml 
through the grill, near the turret, in the roof of the hull while !li< 
handles for the horizontal tanks are placed in the countersunk holes 
in the roof of the hull, back of the filler caps, 

b. The control valves under the oil tank in the rear of the fighting 
compartment should be turned off whenever the vehicle ia stopped for 
any extended period of time. 
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<?. The fuel can also be cut off electrically at the carburetor when 
the engine is idling, by means of a toggle type switch (fig. 8) located 
on the upper left-hand side of the instrument panel. Pressing the 
switch to the left automatically stops the flow of gasoline to the 
idling jet. stopping the engine. 

63. Primer. — a. Description and operation. — A priming pump, 
located on the instrument hoard, provides a means of injecting a 
spray of fuel into the engine intake manifold to facilitate starting. 
The pulling stroke of the primer draws a charge of gasoline into 
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the primer cylinder. During the return or charging stroke, the 
charge is delivered to a small distribution housing from which fine 
lines run to the top five intake manifold pipes. 

h. Maintenance. — If more than a few strokes are required to prime 
the engine, the leather packing on the instrument panel end of the 
plunger should be checked for leakage. To stop leakage, compress 
packing by half turns on the packing nut located behind the priming 
plunger button on instrument panel until the leakage stops. 

c* Prhn&r pwmp removal* — (1) Disconnect inlet and discharge 
connection at primer. 




.FUEL STRAINER- ■ ■-■-> " — DEA1W CQGjK 

Figure 37. — Gasoline Iiiel strainer. 
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(2) Loosen packing nut and remove primer plunger. 

(3) Unscrew large retaining flange type nut on front of instrument 
panel. 

(4) "Remove from panel. 

64. Fuel strainer, — a. Description (fig- 37). — The fuel strainer 
is of the sediment bowl type installed in the fueL system between the 
fuel supply valves and the fuel pump. It is located in the right rear 
corner of the engine compartment. 

b* Mainteiia-twe.—Tho strainer screen can be removed and cleaned 
by removing the i^-inch square plug on the side of the strainer and 
can be drained by the needle drain valve at the bottom of the strainer. 

65. Gages (fig. 38). — Two electrically operated fuel gages are 
mounted in a small box located near the oil cooler in the rear of the 
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main fighting compartment, The rear gage is connected to thp large 
left tank and the front gage is connected to the large right tank. 
For wiring see figure 70. A toggle switch is provided on the front 
panel of the box to operate a small light for lighting up the gages. 
The gages sire put into operation when the ignition switch* is 
turned "on. 5 - 

B6. Gasoline system operation (fig. 8fl). —Gasoline from any 
tank or combination of tanks flows to a central header. From the 
header it is drawn through a strainer by a pump to the carburetor, 
Excess gasoline is bypassed through a relief valve and returned to 
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FltitmR S8. — Interior view, right side .if bulkhead. 



the header to prevent vapor lock and excess gasoline pressure. An 
additional gas line lends from the header to the priming pump 
located on the instrument panel. 

67. Grades of engine gasoline.- -Commercial motor gasoline hav- 
ing an octane rating of 91 is preferred and should be used. In 
emergencies, other gasoline with an octane rating of not less than 82 
may be used. 

Section V 



COOLING SYSTEM 

Description. 

Inspection and m;imh>rmneo__ 



Paragraph 



68. Description.— The engine is cooled by an air blast produced by 
» fan mounted on the engine flywheel. The fan draws air through 
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a grill in the roof of the hull and forces it between and around the 
finned cylinders of the engine. The warm air passes out through 
a screen above the engine doors on the rear of the tank. Air ducts are 
formed on the engine by baffles bo J ted around and between each 
cylinder and cylinder head, A shroud forms n further duct on the 
inlet of air through the grill. 

69, Inspection and maintenance.— At the 100-hour inspection 
the cylinder heads and cooling finn on the engine cylinders and the 
surfaces of the shrouding and baffles will be cleaned thoroughly of all 
accumulated oil and dirt. All bolts on the fan ring, baffles, and fan 
cowling will be tightened. 

Section VI 
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General _-, -_ — — 

Operation — — > — 

Inspection in vehicle ^ — - 

Clutch pedal adjustment — 

Clutch release . . — — 

To remove dutch - — — -- — 

Inspect ion after disassembly—— 

Clutch outer hub bearing— 

Clutch inner hub beuring — ■ — 

Clutch platcs___- — - — 

Reassembling clutch—— ^— - — ■— '- 81 

3. General,— The clutch serves as a means of applying engine 
power to the power train of the vehicle, which consists of propeller 
shaft, transmission, differential, final drives, and sprockets. The 
clutch is built into the engine flywheel and is located in the front of 

the engine* 

71. Operation.— a. The chit eh allows the engine to pick up load 
gradually after shifting gears. When the clutch is engaged, the 
springs inside the clutch housing exert their full pressure against 
the clutch plates, enabling the engine power to go through to the 
propeller shaft. 

5. When the clutch pedal is depressed, the pressure plate is pulled 
back from the clutch plates, compressing the clutch springs, allowing 
the clutch plates to rotate free of the propeller shaft. Engine power 
is thus prevented from going through to the propeller shaft. 

72. Care. -The clutch outer hub hearing (fig. 39) is greased as 
prescribed in figure 12. The clutch is disassembled and cleaned as 
shown in figure 41 at each 100-hour inspection. 
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FlGUBfl 80, — Engine fan nurl clutch. 
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73. Inspection in vehicle.— Faulty operation, such as slipping, 
grabbing, or rattling, as noted by the driver, should be reported to 
proper authority, 

74. Clutch pedal adjustment —a. As the clutch facing wears, the 
amount of pedal free play is reduced and in time this will result 
in the clutch pedal striking the floor plate and cause clutch slippage. 
It is, therefore, necessary to check the pedal clearance at intervals 
of 100 hours to provide sufficient free pedal play to permit engage- 
ment of clutch. 

b. Correct adjustment of the clutch pedal is made by lengthening 
the adjusting link (fig. 40) su that i/ s -ineh clearance exists between 
the clutch release bearing and flange when the clutch is engaged. 



Ill and proceed as follows {see fig. 41), Punch mark pressure plate 
assembly before taking apart, as each unit is carefully bn lanced, 

a. Keniove flange mir (1), 

6. Kemove flange (2), 

c* Remove nuts and rap screws that hold clutch housing assembly 
to flywheel (5). This includes six cap screws holding release arms 
and shim pads. 

d* Remove clutch housing assembly (6). 

e* After removing two screws holding plates from sliding off 
spindle, remove spindle (8). 

/. Lift out the three metal plates and the two faced plates (9 to 13 
inch ) . 




JQUJ UST Ll N K AGE . H £ f tE TO OBTAIN 

1/6"'" CLEARANCE BETWE EN CLUTCH RELEASE 



SEARJ NG__ m D ._ FLANGE. 

KiinuiK 4ii. --Adjustment of dutch. 
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75. Clutch, release.—^. The clutch is provided with a release 
device which holds the clutch in the "out" position (disengaged). 
The foot pedal and levers shown in figure 40 are part of the release 
mechanism. Release bearings should always be inspected when the 
engine is removed. 

h. Clutch release bearings am lubricated at least once each day 
with a few drops of engine oil as prescribed in figure 12. 

C, When release bearings are to be removed, first remove lubrica- 
tion fitting and remove screw wMeh locks nut onto shaft 

76. To remove clntch..— To remove the clutch for inspection and 
possible replacement of plates, bearings, or grease retainers, first 
remove the engine and clutch from the vehicle as directed in section 



JL Flange jj lit . 

2. Flange, 

B. Grease retainer. 

4, Housing nut, 

15. Housing cap screw. 

6, lions Lug. 



7. Hearing, outer huh. 
S. Spin file. 
0. Metal plate, 

10. Faced plate. 

11. Metal plate. 

12. Faced plate. 



13. Metal plate* 

14. Bearing, huh. 

15. Grease retainer. 

16. Flywheel. 



Figvru 41.— DlsHftsembly of rlnt< h. 



g« Do not remove the flywheel from the engine crankshaft. Any 
wear of facing in flywheel will he reported to the ordnance mainte- 
nance personnel. 

A, Disassembly of the clutch housing is not to be attempted. 

77, Inspection after disassembly. — a. Wash all parts. 

b. Inspect pressure plate and flywheel for any indication of scores 
on contact surface. Then check metal plates for burs and cracks. 

a. Inspect, faced clutch plates for worn or loose facing and loose 
rivets. Examine splines to see that they move freely within each 
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other. If splines are worn, notify ordnance maintenance personnel. 
d. Maintenance diagnosis and remedial measures are as follows: 
Symptom and probable cause Probable remedy or m-tion 

(1) Slipping. 

(a) Weak spring action___— Notify ordnance person ml 

(b) Facing torn loose from plate—. — Beplace plate. 

(c) Sticking pressure plate. Clean outer edge of pres- 

sure plate assembly. 

(d) Excessive oil soaking of plates Clean plates. 

(2) Grabbing. 

(a) Oil on lining .. Clean plates, 

(b) Worn splines on spindle^ Replace spindle. 

(3) Vibration. 

Release yoke loose on stttcL-™-- Replace yoke. 

. 78. Clutch outer hub bearing.— a. Clutch outer hub bearing 
is shown in figure 41, Care should be used in removing this bearing 
to prevent damage. After removal it should be cleaned in dry- 
cleaning solvent, inspected, packed with lubricant, or replaced with 
•a new hearing if necessary. 

&. When installing a hub bearing, it is essential that it be pressed 
in place in exact alinement with the seat in the clutch housing. 

79. Clutch inner hub bearing, — a* The clutch inner hub bearing 
is shown in figure 41. The same precautions and treatment are to be 
followed in removing and replacing this bearing as for the clutch 
outer hub bearing. 

b. The clutch inner hub bearing is lubricated only by packing at. 
time of reassembly. Consequently, it is necessary that this bearing 
be carefully packed as prescribed in figure 12 before it is pressed 
back into place. An excessive amount of lubricant in the inner clutch 
hub hearing will pi 'event proper assembly. 

80. Clutch plates. — Clutch plates provide the proper amount of 
slipping; for gradual and smooth application of power when starting, 
and positive nonslipping drive when fully engaged. Worn or dam- 
aged clutch plates will be replaced wii], new or rebuilt plates. 

81. Reassembling clutch. — The order of reassembly is to follow 
in reverse the steps used in taking. the clutch apart, except that the 
spindle ((8), fig. 41) is replaced before the clutch plates (9 to IB, 
inclusive). Remember to replace screws and wire that hold plates 
on spindle. Care must be taken in replacing flange, as the lips of 
seal in sliding sleeve face out. Use shim stock or feeler gages to 
ease companion flange onto spindle so as not to rupture seal. 
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Section VII 
PROPELLER SHAFT 

Taragraph 

General 82 

Lubrication — &3 

Inspection „ ^— .- — &* 

82. General.— The propeller shaft (lig. 42) transmits power from 
the clutch to the transmission and the rest of the power train. It 
is equipped with universal joints at either end to permit operating 
at an angle with the transmission and clutch. It is inclosed in a 
housing or "tunnel" in the center of the floor of the crew compartment 

83. Lubrication,— The universal joints and spline are equipped 
with small plugs which are replaced with pressure fittings for lubri- 
cation* Lubrication will be in accordance with figure 12, In order 
to reach these plugs, guard plates on the ends of the tunnel must first 
be removed by taking out the four cap screws holding each guard 
plate. 

84. Inspection- — Universal joint bearings and the slip joint grease 
seals are the parts which are most apt to wear out. Excessive vibra- 
tion, produced by the propeller shaft while if is in motion, should he 
reported to ordnance personnel. The slip joint grease seals should be 
inspected for leakage during the 100-hour check. 

Nutr— The using arms are authorized to remove and reinstall a propeller shaft, 
obtaining necessary instructions from ordnance personnel. Tbe replacement of 
une propeller shaft with another propeller shaft must not be done by using arms, 
however, unless authorization is received from ordnance personnel. When in- 
stalling a propeller shaft It is important that the marks on the slip joint line up. 

Section VIII 
TRANSMISSION, DIFFEREN Tl AL, AND STEERING BRAKES 

Par&griLph 

Transmission and differential _~— — — 85 

Steering brakes, — — — — — — ™ 

Adjustment of steering brafees „ _ ._ -- ST 

Adjustment of parking brake ■ 88 

Replacement of gear shift lever__ ,.__, - 89 

Lubrication - ^ 

85. Transmission and differential.— #. Tywomtissiofk— Th& 
transmission has five forward speeds and one reverse speed. It is 
syuchromesh in second, third, and fifth gears, and constant mesh in 
first and reverse. A parking brake is built into the transmission and 
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is operated by a lever to the left of and behind the driver. This brake 
will be used only after- the vehicle has been brought to a stop. 

6. mfferm^m—T^m differential is called a "controlled differential" 
not only because it serves to transmit engine power to the filial drive 
units, but also because it is controlled by the steering brakes, in order 
that the tank might be steered, 

86. Steering 1 brakes.— Hie steering brake assemblies are located 
on either side of the differentia I, between it and the final drives. Older 
models have a hydraulic booster (Hycon) system attached to steering 
levers, 

87. Adjustment of steering brakes.— The adjustment of the 
steering brakes is extremely important and only specially qualified 
mechanics should be permitted to perform it. Figure 45 illustrates 
the adjustment of the steering brake. Both bands should be adjusted 
equally and the linkage to the levers then set so that the bands contact 
the drum at the same time when the steering levers are pulled back 
evenly, 

a. Remove the plug and gasket from the brake drum housing cover. 

ft. Insert through the hole a lK fl -incli deep socket wrench (supplied 
m the tank mechanic's set) and engage this wrench over the brake 
adjusting nut, 

e. Turn the brake adjusting nut one-half revolution clockwise to 
tighten the brake band. 

Norn— The brake adjusting nut has a cylindrical surface on the pressure end 
instead of the usual flat face. If is, therefore, imperative that this cylindrical 
surface he seated firmly against the cross pin when the above adjustment is 
completed. 

rf. Check adjustment by pulling back on the steering lever which 
is connected to the brake band, 

& In older models, the hydraulic booster system greatly influences 
the brake operation. It may be found that the above 'adjustment 
does not produce satisfactory operation. In this event ordnance 
maintenance personnel should be notified. 

88. Adjustment of parking brake (fig, 43) .—The parking brake 
depends upon a toggle joint for its locking action. This joint con- 
sists of an eccentric on the end of the cross shaft to which i» fastened 
an eye and a link. The adjustment of this linkage should be such 
that application of the brake lever will cause the toggle action to go 
past center and into the locked position after seating the brake shoe 
hning firmly against the conical brake drum. To adjust the parking 
brake proceed as follows: 
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a. Remove the cotter pin from the eccentric end of tlio lever cross 
shaft and remove the wsiwhcr. 

b. Full out the cross shaft until the eccentric end of the shaft passes 
out of ant] clears the eye which is threaded into the link. 

e. Remove the spacer from the shaft. 

& Turn the eye counterclockwise, thus screwing it out from the 
link the desired amount. For normal adjustments to take up for 
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Ficueik A3, — Parking brake iiiljuKtmeiil. 



wear, it k best to turn the eye one-half turn at a time, slide the cross 
shaft back into position, try the brake, and repeat this until the 
condition described above is obtained. 

89. Replacement of gear shift lever {see fig. 46).— If the gear 
shift lever becomes broken or bent, it can be replaced as follows: 

a. Remove cotter key from nut. 

h r Remove nut 

e. Drive out bolt 

& Lift out lever assembly. 
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e. Replace in reverse order- One arm of the yoke is straighter than 

the other. It is absolutely necessary that the straightest arm be on 
the left side of the yoke, when replaced, in order that the shifting 
lever selecting finger be able to contact all shifter rails. 
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90* Lubrication, a, Trimxwk&mK — (1) The transmission con- 
tains 26 quarts of oil, which is circulated by a small pump built 
Into the transmission case. Oil is added and the level is checked 
by the removal of the filler cap, which is located to the right and 
to the rear of the driver's seat. A bayonet type oil gage is built into 
the cap. Oil is hot and foaming at the end of a run. It is necessary 
to let the tank stand before the level is cheeked and additions are 
made to keep the level up to the full mark. Use oil as specified in 
figure i± 

(2) The transmission oil will be drained at intervals, as indicated 
in section IV, chapter 1, by the removal of a plug in the bottom of 
the case. This plug is reached from underneath the tank, through 
an opening in the floor directly below the drain plug. 
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bi Differtmthd^{\) The differential and the final drives are lubri- 
cated by a single system. The oil level is checked by means of the 
plugs on (lie outside of the tank. Both plugs must be checked, 
unless the tank is nn absolutely level ground. The oil level should 
be up to one^half inch below the bottom of the plug. The level of 
the oil will be checked at the end of each day's run. Oil of the proper 
grade (W^. VI) will be added to keep the level up to the full mark. 
Oil may be added at either the filler plug inside the tank or by remov- 
ing the plugs in the trout of the tank, on the outside in the final 
drive housings. 

(2) The oil in the differential ami final drives will be drained at 
intervals indicated in section IV, chapter 1, Two drain plugs are 
located on the outside of the tank in the bottom of each final drive 
housing. Another plug is located under the differential. All plugs 
must be removed. One hundred twenty quarts of oil of the grade 
shown in figure 12 will be required for refilling the differential and 
final drive. 

Section IX 
FINAL DRIVE 

_ , ■, Paragraph 

Description __„ „ m _ _ ^ 

Lubrication „ ^ 

Removal of final drive unit _.__ _ g s 

91. Description.— The final drive transmits the power from the 
controlled differentials to the hub of the d living sprocket through a 
set of reduction gears. The final drive and brake housings are 
bolted to each side of (he differential case, and the driving sprockets 
are bolted to the hub. Both final drives are interchangeable, left 
for right, including cover, gasket, gears, and shaft. 

92. Lubrication,— The final drive lubrication system is a part of 
the differential system and all details will be found in section VIII. 

93- Removal of final drive unit (see fig, 47).— a. Slacken and 
disconnect the track under the drive sprockets. 
5, Drain oil from the final drive and differential. 

c. Remove the hub assembly by taking off the eight retaining nuts. 

d. Remove the 22 studs which secure the final drive unit to the 
differentia] housing, 

e. Withdraw the final drive unit. 

/. To install unit reverse the procedure. It is advisable to replace 
gasket. Install final drive shaft with tapped end out. 
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WASHER 1 

BOLT, FINAL DRIVE -* 





^FINAL DRIVE 
•—STUD, FLANGE 
SPROCKET ANO HUB ASSEMBLY 
NUT.SPROCKET 



■— FINAL DRIVE HOUSING 
RA FD 4211 



Fiku jef« 47. — b'insil i\viw unci hr:ikr housing. 



Section X 
TRACKS AND SUSPENSIONS 



Descriptkm aiul operation 

Drive sprockets — _ 

Bogies . 



Paragraph 

_ 94 

m 



Tracks — — — — m 

Idlers — 

Grousers *"* 

94. Description and operation (fig, 48).— Six two- wheeled 
rubber-tared bonnes or suspensions, bolted to (he hull, support the 
vehicle on springs. The tracks are driven by sprockets on the front 
of the tank. Two adjustable idlers at the rear end of the hull are 
provided to maintain constant tension on the tracks. The weight of 
the upper portion of the track is carried by steel truck-supporting 
rollers on the top of the suspension bracket. 

95, Drive sprockets (% 47).— a. Description,— Hub assemblies 
are formed by bolting two sprockets to a hub, which in turn is bolted 
to the flange' end of the final drive shaft. These sprockets and hub 
assemblies are interchangeable as units, and should be transposed 
between the right and left final drive shafts when the teeth have been 
appreciably worn. 

b. To replace the hub assembly (see fig. 47).— (1) Slacken and dis- 
connect the track below the sprocket 
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(2) Remove- the eight hub retaining nuts. 

(3) Remove the hub assembly, 

(4) To replace the hub assembly, reverse procedure. Connect the 
(rack and adjust tension, 

96. Bogies (fig. 48). — a. Description mid operation. — The bogies 
are the supporting and conveying units and are sometimes called 
trucks or suspensions. The movement is transferred from the wheels 
lo the arms and levers and is absorbed by springs, On top of each 
bogie assembly is a single steel roller to support and carry the upper 
portion of the track. The roller assemblies are bolted in seats on 
top of the bogie brackets. 

Z>, lubrication.— Lubrication of the wheels and the track support- 
ing rollers is through lubrication fittings. Relief valves are provided 
to prevent injury to oil seals. See section IV, chapter 1, for lubri- 
cation instructions, 

& Care. — Pieces of gravel or stone have a tendency to wedge be- 
fcween the bogie tire and the bolt that connects the lever arms, result- 
ing in rapid deterioration of the tires by the formation of deep 
grooves. Frequent examination is required to prevent this damage, 

d. To replace bogie wheels (fig, 49) .—Bogie wheels can be replaced 
without disconnecting or loosening the track. 

(1) Place bogie wheel lift under bogie bracket as shown in figure 
19. Drive the tank upon bogie wheel lift. Caution must be exercised 
that the tank is moved slowly and stopped in the proper position, 

(2) Remove the cotter pin and nut on the back end of the bogie 
wheel gudgeon (fig, 50). 

(3) Remove gudgeon with slide-hammer gudgeon-puller. If it is 
too tight, use the screw type gudgeon-puller. Care should be taken 
not to damage the Woodruff key, used to prevent the spindle from 
I u ruing, or the thread on the end of the spindle. 

(4) Install in reverse order; when replacing bogie spindle or 
gudgeon be sure that it is well oiled. 

e. Replacing wheel bearings and oil seals. — (1) Remove spacers 
with oil seals and drive out bearings and spacer with copper drift, 

(2) To replace bearings and oil seals— 

(a) Place bearing in one side of wheel. 

(&) Place spacer in wheel, 

(e) Push other bearing in wheel until it rests against spacer. 

(d) With two oil seals in place on each spacer leather portion 
nearest the center line of the wheel, place one spacer in each side of 
wheel. 
Caution,— Make sure oil seals are on spacer correctly. 
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A To replatie volute springs*— (1) Slacken and disconnect the 
track. 

(2) Remove roller from top of suspension. 

f8.) Remove plugs above eaeh spring and insert jack studs into 
threaded plate at bottom of spring. 

(4) Relieve tension on wheels by screwing jack nut on the stud 
against the suspension bracket as shown in figures &J and 54 




Kjuumt 4«, — v&v i>f bitpk' h-ff to rai»e wheel i'nr removal. 
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FuituK flu. HemovaJ of bogie wheel. 

(5) Remove gudgeon clamp screws. 

(6) Raise tank off wheels, placing jack at edge of hull floor. 

(7) Remove bogie arm gudgeons, using a slide hammer or screw 
type puller. Wheels and arms are now free and can be removed. 

(8) Release springs by unscrewing jack nut. 

Notk.— When unscrewing jack nut to rel^itse spring, the socket wrench 
handk' un the jaekserew should be held m prevent the juekscrew from turning 
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out of the spring plate. As an extra precaution, a jack placed under the spring 
plate can be used together with the jack nut when releasing the tension of the 
spring. 

(9) When tension is released, remove the jackscrew ami the spring 
will fall out. 



' 



1. Frame. 


i) 


2. Bolt. 


10 


& Nut. 


n 


4, Wearing plate. 
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5, Cup screw, wiring plate retainer. 


IS 


6* Lever itrm. 


14 


7. Wheel gudgeon. 


tr, 


8, Wheel. 


L8 



9. Suspension gudgeon 
Volute spring. 
Spring compression bolt. 
Roller support. 
Truck-supporting roller. 
Roller axle Imtt. 
Spring retainer assembly. 
Wearing plate. 
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(10) To replace the spring, reverse the procedure, using jack 
to raise lever spring plate, and spring it- in place. 

g. Wearing pla&p^— Eepiace worn or damaged wearing plates as 
shown in figure 52, 




WEARiNG PUATE-TO 
BE REPLACED 



Pihurk 51, — Bogie components. 



RA PD 4233 
Figure 52.— Removal of wearing pjaie from bogie lever arm. 

97. Tracks.— a, DescHpUcti (% 55),— Most of the medium tank 
tracks are composed of rubber track shoe units, each assembled with 
two pins. The units are assembled into an endless track by the 
steel end connections which are secured to the ends of the pins by 
wedges. The steel end connections also serve as guides to keep 
the track in alinement with the bogie wheels, idlers, and drive 
sprocket. The outer ends of the connections serve as driving lugs 
and engage the teeth of the final drive sprocket. Some of the tanks 
are provided with rubber jointed tracks having a steel wearing 
surface of interrupted grouser design and an inside cushioning 
surface of rubber, 

fc Maintsnanee.^The rubber track shoes are of the reversible 
type and should be reversed when worn to such an extent that further 
wear will cause the tubular section of the metal link to become 
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dented or deformed* Damaged or unserviceable units should be 
removed from the track and replaced with serviceable ones. 

c* Removal of trach (fig. 56).— (1) Make sure that tank is on 
level ground. 





\ / N pltjs a a PLUG / N / \ ' 




Q PLUG 
REMOVAL Of PLUGS AND ROLLER 
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St ATING OF SPRING-COMPRESSION BOLTJ 
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Fi<;i;Et>] 5.1 — Disassembly of Ikmp* ; firs* steps. 
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-Disassembly of hogie ; final steps. 
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(2) Eelease the track tension by means of the eccentric idler shaft. 
See e below. 

(3) Remove the nuts and wedges on the inside and outside end 
connections. The most convenient place to disconnect the track is 
just below the sprocket. When replacing, the link to be added 
should he inserted midway between the sprocket and the front 
bogie wheel. 

100 
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FIGURE 55i Removing end connection from track. 
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(4) Remove connections as shown in figure 55, 

(5) Lower the bottom portion of the track to the ground. 

(6) Move the upper portion of the track to the rear over the 
drive sprocket and supporting rollers by means of a crowbar. 

(7) Push or pull the vehicle off the tracks. 

d. To replace track (fig. 56). — (1) Lay the track on the ground 
in a trench at the tank and deep enough so that the bogie can ride 
onto track, and push or pull the vehicle on it so that the end of the 
track projects out beyond the front bogie wheel approximate ley 16 
inches, 

(2) Bring the other end of the track over I he idler and track- 
supporting rollers to the drive sprocket, 

(3) Take up the slack by revolving the drive sprocket forward 
with a long bar. 

(4) Bring the end shoes together by means of a special jack hook 
until the guides, wedges, and nuts can be replaced as shown in 
figure T>6. 

(5) Adjust track as described below. 

e* To &djn8t track {fig. 57). — (1) Loosen the two outside clamp- 
ing bolts which hold the spindle of the eccentric cam in the split 
housing. 

(2) Spread the split housing by turning the center holt counter- 
clock wise*. 

(3) Raise the clip at the end of the spindle. 

(4) Drive the collar (plate) oft' the serrations of the spindle. 

(5) Adjust the idler by turning the hex end of the spindle shaft. 

Note. — The ten men of the tracks should be ad, in. steel us follows in order to 
prevent throwing of the traok: With a straightedge- placed on top of the 
track between the trnek-snnporting pollers, the sag of the track measured 
from the straightedge Should be approximately % to 1 ineh t measured between 
the front two support rollers. 

(6) When the track is adjusted, slide the collar back onto the 
serrations of the spindle and lock it with the clip. Release the cen- 
ter bolt by turning it clockwise and tighten the two outside bolts. 

98. Idlers. — a. Description (fig. 58). — Two large steel idler wheels 
are mounted on the end opposite the driving sprockets to support 
the tracks. They are provided with an ececnlric adjustment for the 
purpose of adjusting the tension of the tracks. 

o* Adjustment* — See paragraph Q7e. 

e. Lubrication. — A lubrication fitting adaptable to the grease gun 
is installed in the huh of the idler. It is also equipped with a relief 
fitting. See section IV, chapter 1 ? for lubrication instructions. 
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d. Removing and replacing idler wheels (with track removed),— 
(1) Remove the idler cap by removing the six cap screws, 

(2) Take out the split pin securing the wheel nut and remove 
the nut, 

(3) Remove the wheel. 

Hotel — Before replacing the wheel, clean hearings, oil retainers, and spacer ; 
when worn or damaged, replace with new pints. 

(4) Pack inner and outer hearings with grease. 

99. Grousers. — Grousers are provided for conditions of travel 
where the tracks do not provide sufficient traction such as steep, 
slippery hillsides, deep mud, or in snow or ice. The grousers are 
attached to every eighth track shoe by steel pins and a cap screw in the 
hole provided in the end of the pin in the track block. 

Section XI 
ELECTRICAL EQUIPMENT AND INSTRUMENTS 

t'aratrrniih 

General description 100 

Battery „ „. - — 101 

Battery switch „ . — 102 

Voltage control — 103 

Generator filter— - —. 104 

Magnetic starter switch—. — - — — - — 10® 

Instrument panel ,__ — — — ^ , 106 

Maintenance 107 

Mounting __ — . — - ; — 108 

Fuel gagesL^ — 109 

Solenoids— __„ — HO 

How gun firing mechanism . — HI 

75-min gun firing mechanism — - — — -~- 112 

Lights,. - ~ 113 

Siren „ ., - — „ 114 

Fuse tiox 115 

Radio shielding on conduits and cables — .— 116 

Radio -, 117.. 

. 118 









Interphone system — . — — ^_ — , 

100, General description, — Due to the increased number of elec- 
trically operated accessories, a 24- volt electrical system has been in- 
stalled in the medium tank. An additional charging plant, described 
in section XII, equipped with a small motor and generator, has also 
been installed to supply the extra power and aid in charging the 
batteries. The wiring diagrams show the electrical circuit of the 
tank. 

101, Battery (fig. 59). — a. Description. — Two 12-volt storage 
batteries are connected in series to maintain the voltage of the system 
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at 24 volts* The batteries are installed in the battery compartment, 
.located on the Left side of the floor in the fighting compartment, he- 
hind the driver, and under the turret basket floor. A direct and 
separate connection is made between the battery and the radio switch. 

h. Checking. — The level and specific gravity reading of the battery 
fluid should he cheeked every week and at the end of every long; run. 
Distilled water should be added when necessary to bring the fluid level 
up to one-quarter inch above the tops of the plates. If the specific 
gravity of any cell is below 1.200, the battery should be recharged, 

c. Removal and replacement. — (1) Open the main battery switch 
(tip. »). 

(2) Disconnect the battery cables (check legibility of markings), 

(3) Remove the bracket hold-down bolts. 

(4) Remove the battery through the opening in the turret floor. 

(5) Replace in reverse order. 

Note* — Wlien mmintins batteries, see that the positive termi rials fire next 
to the propeller shaft, that the post* and the terminals have been cleaned utitI 
coated with petrolatum, and that the terminals are tight. 

102. Battery switch (fig. 59).—^. The battery switch is mounted 
on the left side of the battery box and is provided to cut off the bat- 
tery current at its source, A second switch is also provided in the 
same box for cutting of the radio circuit. To open either circuit, 
raise the knobs. 

b. To replace battery mtriteh, — (1) Remove the partition separating 
battery and switch compartments. 

(2) Remove the switch knob by driving out the retaining pin 
from the handle. 

(8) Remove the terminal nuts and the leads. 

(4) Remove the two retaining bolts, 

(5) Remove the switch. 

(fi> Replace in reverse order. 

103, Voltag-e control (fig. fil).— #„ pescriftion. — To prevent 
overcharging of the batteries, the generator on the engine and the 
auxiliary generator are equipped with individual generator control 
boxes. These boxes of the detachable type, are. located near the floor 
of the fighting compartment behind the battery box, and include 
a voltage regulator, current limitator, and reverse current relay. 

(1) The voltage-regulafing unit maintains the output of the gen- 
erator at a constant predetermined voltage of 28.4 volts. The cur- 
rent output of the generator is automatically varied in accordance 
with the state of charge of the battery and the amount of current 
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being used throughout Lhe vehicle, Thus the proper charge is de- 
livered to tin* battery at till liuie^ without danger of overcharging, 

{-A} Hie current limitator unit limits the maximum current out- 
put to a value slightly in excess of the rated capacity of the generator. 

(3) The reverse current relay or cut-out prevents the battery 
from discharging through the generator when the generator is at 
rest or when it is not developing its normal voltage. New models 
are also equipped with an 80-aiupere fuse to further protect against 
discharging. 

DUMMY PLUGS - 




TO REAR 

TERMINAL BOX 



NQ 6 BLACK WITH 
TRACER 



GENERATOR 



Figure 03,— Generator connections. 
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6, iTispeotion and adjustments. — When properly installed and op- 
erated, the generator control unit* should not require any adjusting. 
!f inspection reveals loose or faulty contacts, improper operation. 
or if the voltage as indicated by the voltmeter is consistently above 
or below normal, the unit should be replaced. To replace a unit, 
release the. spring catch, take the top box off the base box, and install 
a new unit. In pulling the top box from the bottom box, the opera- 
tion is similar to removing a tube from a radio set. 

Cauthon, — Before attempting to inspect or replace the control 
box. make sure the main battery switch is open. 

c. Lubrication . — So lubrication is required at any time. 

104. Generator filter (fig. Bl). — A shielded coil is provided in the 
genera tor-battery circuits to reduce radio interference. Separate 
filters are supplied for the generator on the engine and the auxiliary 
generator. They are located on the floor of the fighting compart- 
ment, behind the battery box. 
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105. Magnetic starter switch.- -In order to avoid the necessity 
of running heavy cables, necessary in the battery-starter .switch eir- 
cuit, up to the instrument panel and because of the large current, 
magnetic switch is mounted on the engine close to the starter. This 
switch is actuated by a toggle type starter switch located on fchfc 
instrument panel (fig, 8). 



TO BATTERY, 




NOTE 

BOTH TYPES OF MAGNETIC 
SWITCH MOW EN USE 



TO REAR 
TERMINAL BOX 



TO FUEL CUT-OFF 
SOLENOID 



NO. 2 BLACK WIRE- 
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106. Instrument panel, — Figures 8 and S3 show the location of 
the various electrical and nonelectrical instruments, meters, and 
switches on the instrument panei 

a. Voltmeter. — A voltmeter, located on the instrument panel, indi- 
cates the voltage in the circuit. It is connected through a 10-ampere 
fuse, 

J. Ammeter.~The ammeter is located on the instrument panel, and 
indicates the amount of current in amperes charging or discharging 
from the battery. The amount of current will vary depending on the 
engine speed and electrical units in use, 

<?♦ f7on.r-nwter.~Cl) The hour-meter indicates the total number 
of hours the engine has been in operation. The meter is installed 
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with a pressure switch. When the required pressure is reached the 
meter will start operating and will continue to operate whether the 
engine idles or is under full load until the engine is stopped. 

(2) The pressure switch is installed in the oil pressure system by 
means of a T connection near the oil pressure; gage, behind the 
instrument panel. 

d. Ignition suritcK — The ignition or magneto switch located on 
the instrument panel has four positions as indicated on the switch. 
To extreme right, both magnetos off; to the right of center, right 
magneto on ; to the left of center, left magneto on ; to the extreme 
left, both magnetos on. 

& Blackout switch* — The blackout switch is of the push-pull type* 
Tt is located on the upper left-hand corner of the instrument panel. 
To turn on the surface lights, the spring button ou the side of the 
switch must be pulled out. The switch has four positions. The 
first is the off position, the second operates the blackout lights, the 
third operates the service lights, the fourth operates the service 
stop lights. 

/. Starter ^ booster, compass y fuel ait -off, and wiper switches. — 
These are all toggle switches located on the instrument panel, and 
so labeled. 

g* Dash Ught switch. — The dash light switch is of the push-pull 
type, located on the lower right section of the instrument panel, 

h. Defroster and windshield wiper sockets, — The defroster and 
windshield wiper sockets are located in the upper left corner of the 
instrument panel. 

L Tachometer.— -The speed of revolution of the engine crankshaft 
is indicated by the tachometer. It is driven by a flexible, encased 
shaft connecting to the tachometer drive in the rear face of the 
accessory case. Tachometers that register incorrectly will be 
replaced, 

j. Speedometer.— -Tfe speedometer is driven by a flexible shaft 
connecting from the spiral gear on the output shaft of the transmis- 
sion. An adometer is also incorporated in the head of the 
speedometer. 

&. Oil pressure gage. — This gage records the pressure in the engine 
oil manifold through a %-inch copper tube connected to the left side 
of the oil pump housing. 

L Oil tempevaMive gage. — This gage indicates the engine oil tem- 
perature by means of a temperature -sensitive device located on a 
fit ting in the oil pump. 
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M, Fuel primer.— The fuel primer is located on the iusi no. 

panel and is discussed in section III of chapter 1 and section IV 
of chapter 2, 

n. Compaxx^(l) Description.— A compass is installed in mm* at 
the tanks. Necessary illumination, controlled by a tumbler switch 
to the right of the compass, is provided by a small lamp. The bull. 
is accessible for replacement by removing the upper knurled plug. 
The two-prong socket at the rear end permits the removal of the 
compass without disturbing the conduit fastening. 

(2) Compensation.— (a) In order to correct or compensate I'm- 
the attraction of the various metal components near the compass. :i 
means of compensation is provided within the instrument, By 
removing the two screws, the upper lamp holder or shield may be 
removed, thus exposing the compensating screws. Using the small 
brass screw driver provided for this purpose, turn the screws until 
the white dot in the screw slot alines with the white dot on the 
compass body. 

(h) With all equiment of a magnetic nature in place, head the 
vehicle due magnetic north, as determined by an instrument outside 
and away from the vehicle. (A surveyor's transit may be used.) 
Turn the "N-S' 1 screw until the compass reads tt N'\ Head the vehicle 
due west and set the compass at "W" by turning the screw marked 
**E-W*\ Head the vehicle due south and remove one-half the exist- 
ing error by turning the "N-S" adjusting screw. Head the vehicle 
due east and remove one-half the existing error by turning the 
"E-W" adjusting screw, 

(c) Reeheck by heading the vehicle on the magnetic headings shown 
on the compensating eard and record the corresponding compass 
readings in the spaces provided, 

(d) The compensating card is carried in the deviation card holder, 
attached to the panel above the compass, 

(£) Main£mmce*—At frequent intervals, inspect the instrument 
for the appearance of bubbles in the bowl, and if necessary remove 
the filler plug and refill with ethyl alcohol. Compensation for error 
due to variable magnetic influences should be made whenever such 
conditions arise. 

107, Maintenance.— AH instruments and switches that become 
inoperative should be exchanged for serviceable ones. 

108. Mount ing.— -To replace any instrument or switch from the 
instrument panel — 

a. Open the main battery switch. 
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h. Remove bottom cover of box by removing six nuts. 

c. Remove screws on face of panel holding the defective instru- 
ment or switch and the nuts, spacer, and lock washers. 

d. Remove the defective instrument or switch from the bottom of 
the instrument pane]. 

e. Replace in reverse order. 

109. Fuel gages ( fi^r, :*8). — The fuel gages are electrically op- 
erated, They are located just above the power tunnel close to the 
rear bulkhead of the main fighting compartment. 
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110. Solenoids,— tf. The tiring of the combination -il-nun grim 
and the caliber M machine gun, the bow guns, and the 75-min gun 
is accomplished by solenoids winch operate the firing levels. The 
switches controlling the electrical circuits to these guns were con- 
veniently located for tbe respective operators. The solenoids func- 
tion automatically upon operation of the control switch. 

h. When properly installed, these solenoids should not require any 
attention. If trouble is experienced during normal operation, a 
heavy jumper placed across the contact terminals will indicate 
whether the solenoid is inoperative or trouble lies in some other part 
of the. circuit If the solenoid is inoperative, replace with one that 
works. 
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111. Bow guns' firing: mechanism, -a, The switches which con- 
trol the firing of the bow guns are located on the steering levers. 
Either switch will energize the solenoid and fire both guns, 

h. The electric power is supplied by the main batteries and can be 
cut off by a push-pull switch located in the relay box (fig, f>6). The 
relay box is attached to the front hull plate to the left of the 
instrument panel, directly above and between the h&w guns. 

e. The fuse for the bow gun circuit is in the main fuse box in the 
instrument panel. 



NO. 14 WIRE USED THROUGHOUT 



SWITCH 



BLACK WITH 
RED TRACER 

RED 




CHROME 



— TO SWITCHES 
ON STEERING 
LEVERS 

TO 

INSTRUMENT 

PANEL 



TO BOW 
GUN SOLENOID 



TO BOW 

GUN SOLENOID 



Future 6fi,— Bow pun rfthiy box. 
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112. 75-mm gun firing mechanism {par. %$a (7)), —The wir- 
ing diagram for the electric firing mechanism is shown in figure 67, 
To fire the gun. depress the firing button located at the center of the 
traversing hand wheel (fig. 14). Depressing the button actuates a 
switch which sends an electric current through a solenoid. The 
solenoid plunger pushes against a shaft that operates the firing 
plunger lever. The switch box (fig, 67), which contains a relay find 
circuit breaker, is mounted on the left side of the gun. The fuse for 
the 75-min gun circuit is in the main fuse box. 

113, Lights.— tf. Dex<rri/?t4on.—(l) Two headlamps, two front 
blackout lamps, and two rear lamps are provided. The tail lamps 
are combination lamps. The rear left is a combination stop, service, 
and blackout lamp. The, lower lens is the service and service stop 
light and takes a double beam 3-21 eaiullepower bulb. The upper 
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lens is the blackout light. In the rear right lamp, the lower lens is 
the blackout light and the upper lens is the blackout stop light. 

(2) Both stop lights are controlled by stop light switches con- 
nected with the steering hand levers. No stop signaling will be seen 
until both hand levers are pulled, indicating a slowing down or full 
stop* 



TO FIRING 

SOLENOID 
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PANEL 



USE NO, 14 WIRE 
UNLESS OTHERWISE 
NOTED 



BLUE 

RED 

TO STABILIZER 

N0.8 BLACK 
WITH TRACER 

TO LAMP 



BLUE 

NO, 6 TAN 



TO FIRING 
SWITCH 
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Fuji rf: a,. — 7;>-niin ^nn switch and relay box. 



b. Focusing. — The headlights are focused by means of a focusing 
screw back of the headlamp. The trunnion and pivot mounting 
brackets provide for altering their position. 

c\ Bulbs or lamps w$ed* 

Type 
Headlights : 

2 service ._ 40 

2 blackout_ 3 

Rear right: 

1 blackout stop light .____. 3 Single, 

1 blackout tail light 3 Single, 
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Rear left: 

1 service tail and stop light 

(upper unit) „___ 32 Double (double 

filament), 

1 blackout tail light ;-j Siaglfc, 

2 instrument panel lights .__. 3 Single. 

2 compass lights (1 spare) 3 Single. 

1 75-mm gun light 3 Single. 

2 turret lights ___. .___ 3 Single. 

1 fuel gage Iight___„ „ 3 Single. 

114, Siren.— The siren is located on the front right tender of the 
tank and is operated by a foot button at the driver's left foot. To 
replace siren — 

a. Open the main battery switch. 

6, Disconnect the electric cable at fender connector. 

e. Remove the nuts and bolts, 

d. Remove siren, 

e. Replace, in reverse order, 

115, Fuse hax.—a. Description (fig, 63).— A fuse block mount- 
ing seven fuses is inclosed in the fuse box, located in the left end of 
the instrument panel box. The fuse box is stamped with the ara- 
perage of the fuse required in each position, A duplicate set of 
fuses is clipped to the cover of the fuse box for replacement pur- 
poses. These should be clipped in places as shown. Spares should 
he replaced as soon as possible after being used. 

Note.— Only the fuse designated will be installed. Larger, smaller, or mate- 
shift fuses win not be used. The fuse box cover can be removed from the 
under side of the p:niH by removing the two madiino screws. Fuses not in 
tin: main fuse hox ore shown in their rospwtive drenits. 

&, Fuse sistee and location.— The correct fuse installation in the 
fuse block is as follows, listed from the left side of the tank: 
A mp erage Instrument 

20 Dash light and fuel cut-off. 

20 Siren and lights. 

20 Wiper switch, 

60 75-mm gun. 

30 Bow guns, 

10 Voltmeter, compass, and hour-meter. 

tO Booster, starter, and ignition. 

e. Fuse block assembly replacement.— (1) Open main battery 
switch. 
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(2) Remove two screws on back of fuse block siswouibl\ r mid re- 
move cover, 

(3) Remove four screws from the back of the instrument box. 

(4) Disconnect all wires at connections in fuse block and pull 
wires through. 

(5) Remove fuse block assembly. 

(6) Replace in reverse order. 

116- Radio shielding' on conduits and cables, — & Descrip- 
tion.— -Both high- and low-tension wiring is shielded by flexible 
shielded conduit- The radio shielding required for the engine and 
its mounted accessories is formed in a unit known as a "harness" 
and is described in section 111. The flexible shielded conduit is oil- 
Etiid water-resistant. Wit bin the shielded conduit, standard unshielded 
ignition or primary automotive cable is used, 

h . Main tea tmw and ktxpet'tion.--* ( 1 ) The elect rica 1 w i r i ng, t he 
shielding^ and conduits require frequent inspection and check. 

(2) All crushed shielding and conduits should be replaced. Oily 
or dirty spark plug shields or shielding fittings should lie cleaned 
and all coupling nuts tightened. Wires and conduits which have 
become oil-soaked should be replaced, 

(3) In cleaning couplings or spark plug shields, a solution of 
carbon tetrachloride should be used. If carbon tetrachloride is not 
available, dry-cleaning solvent may be used. After cleaning and 
drying, the threads of each coupling should be cleaned with a small 
wire brush to remove high-resistance oxidation which sometimes 
forms on the inside of aluminum couplings. 

117. Radio. — a. Description. — There are two types of radio in- 
stalled. The majority of tanks will use the tank-to-tank model. 
Operating on 24 volts, which will be installed in the left sponsom 
The staff and command tanks will have a radio set in the command 
channel in addition to the other set. The command model will be 
installed in the rear right sponson. 

h. Badm function hou*. — A radio take-oil box is located just above 
and in front of the main battery switch, which is attached to the 
left side of the battery box. 

c. Radio switch.— A switch is provided to cut off the battery cur- 
rent for the radio at its source. It is located in the main battery 
switch box, in the left side of the battery box. To cut nff the. cur- 
rent, the knob is raised. 

118. Interphone system, — The model RC53A interphone com- 
munication set is installed to provide a means of enabling the tank 
crew to communicate with one another, There are earphone facili- 

120 



ties for all members of the crew so that they may hear orders from 
the tank commander, and equipment for five of the crew— all but 
the 75-mm and 37-mm gun loaders— to speak to the other crew mem- 
bers by use of telephones. 
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Fjgukb 69. — Turret conduits. 
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TO INSTRUMENT RftNEL 
THROUGH TUNNEL 



TO VOLTAGE 
REGULATOR 



TO RIGHT REAR 
TAIL LIGHT 



TO LEFT REAR 
TAIL LIGHT 



TO BATTERY 
BOX 
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Chrome. No. 14, 

Black- with tracer. No. 8, 

Yellow, No, 14. 

Orange, No, 14. 

Red, No. 14. 

Black, No. 14. 




TO MAGIsmC 
SWITCH a STARTER 



TROUBLE LIGHT SOCKET 

TO MAGNETIC SWITCH, 
FUEL CUT OFF, 

*" B OIL DILUTION VALVE 
WIRING rtCTDE 

7, Black* No. 2, 

S. Orange Avith black tracer. No, 14, 

9. R!ue> No, 14. 

10, Green, No. 14, 

11, Tan, No, 14. 

12, Black with tracer, No. 14. 



FiGUKiiJ 72. — Wiring at rear terminal boxes. 
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Section XII 
AUXILIARY GENERATING UNIT 

Generals Par ** raph 

Description 1V,i 

Maintenance . 

121 

119. General (fig& 74 and 7B).-*. The auxiliary generator is a 
self-contained generating unit for charging the lank batteries and for 
preheating the tank engine compartment in cold weather by mean* of 
heat from an electric heating element and heat from the generator 
engine. It may also he used for heating the crew compartment. The 
unit is located in the left rear corner of the fighting compartment on a 
level with the turret deck. 

h. It is desirable that the auxiliary generating unit be in operation 
whenever the turret is being power-operated (a 24- volt electric motor 
drives the hydraulic pump) or when the guns are being fired (all gu„ s 
are fired through solenoid switches, excepting the caliber .30 machine 
gun in the cupola). 

120. Description.-,/.. The unit consists of a 2-cycle, 2-port, single- 
cyhnder, air-cooled, inverted type gasoline engine, operating at 3,500- 
3,600 1 rpm : a 30-volt, 1,500-watt generator; « blower: and a heater duct 
which runs from the unit to the engine compartment. 

b. The control box contains the three control buttons, marked "start " 
battery," and "heater." When the "battery" button is pressed, tile 
generator is used to charge the battery. When the "heater" button is 
pressed, the generator output is used in the heater element to heat the 
engine or crew compartment. The "start" button is used for start- 
ing the unit electrically. The ammeter indicates either the charging 
rate ol the, generator or the current in the heater circuit 

6Wfo«.-Hea, e r button should be pushed in at all times unit is 
operating except when battery needs charging. 

e The fuel tank, located in the left sponson, holds approximately 
m gallons of fuel. The fuel consists of a mixture of oil and gaso- 
hne Use % pmt of engilie oiI> g AE m or ^ ^^ thorougM 

with each gallon of gasoline, Lubrication for the entire engine is 
obtained by mixing the oil with the gasoline and it is important 
that the oi be thoroughly mixed with the gasoline before pouring 
mfco the tank. r s 
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d. To operate the wiif.—(l) For cold weather starting, below 
32° F — 

(a) Close the carburetor choke. (The choke is open when the lever 
is against the stop pin.) 

(6) Depress the starting button on the control box, Release the 
button as soon as the engine starts and immediately open the choke 
partially, easing to full open position as the engine warms up. 

(2) For warm weather starting, above 32° F. — 

(a) Depress the starting button on the control box. Release the 
button as soon as the engine starts. 

(ft) Do not use the choke unless the engine doe* not start within 
5 seconds. If the engine does not start, use the choke as in previous 
instructions. 

Note,— Do not use the choke as a throttle. The automatic governor keeps the 
uridine operating at the proper speed at all loads. 

(3) To stop the engine, press the red stop button and hold firmly 
until the engine stops. Close the fuel line shut-off cock beneath the 
fuel tank. The cock is closed when it is turned to the full clockwise 
position. 

(4) To heat the crew compartment, after starting the unit and 
operating on the heater circuit, open the heater duct door and fold 
it back along the top of the duct so the handle fastens in the catch, 
To reclose the door, unfasten the handle and slide it down into 
position. 

(5) A manual method of starting in an emergency is incorporated 
in the unit. To do this pry open with a screw driver the three clips 
holding the shield over the magneto and remove the front half. 
Wind the starting rope counterclockwise on the starting plate, which 
is then exposed. Use the choke as previously described. Pull the 
rope hard, giving the engine a quick spin. Repeat if necessary until 
the engine starts. 

131. Maintenance. — a. The maintenance requirements are as 

follows : 

(1) 25 hmtrs- — (a) Replace spark plug. Check gap for 0,025-inch 

clearance. 

(6) Remove and clean both sides of spark plug baffle. 

(c) Take air filter apart and rinse with dry-cleaning solvent. Dip 
upper end of screen in SAB 30 engine oil. Reassemble. 

(d) Clean strainer in fuel inlet connection on top of carburetor 
bowl. 

(e) Clean strainer in top of fuel filter sediment bowl. 

(2) 100 hours.— (a) Replace spark plug baffle. Use new gasket. 

128 



I 






TM 9-750 

MKUIl'M TANKS M3, M3AI, AKD M3A2 121 




45-4605°— 42- 



129 



TM 9-750 

121 



ORDNANCE MAINTENANCE 




O 

<M 
O 

< 

or 






TM 9-750 

ME&rUM TANKS M3, M3A1, AND M3A2 121 

(b) Check cylinder for eaarboiL If carbon is forming from top of 
exhaust port, O. IL; if from bottom, clean thoroughly. Remove 
spark ping to scrape cylinder head, 

{c) Check magneto points to see that gap is exactly 0.020 inch. If 
points are uneven or pitted, replacement is recommended. If replace- 
ment is not available, use smooth carborundum stone to true them. 
Remove dust with dry cloth. Never use a file on contact point 
surfaces. 

Nam— Carburetor is aOJuated correctly (1% to 1% turns on needle valve) 
when it will ran about W seconds with full choke. (Carburetor adjustments 
by ordtuince personnel only.) 

Set generator brushes (4) for a 50-nmpere reading 

Set auxiliary on heater switch (unit will then operate under full load) wlien 
making adjustments on points, etc. 

When starting with battery don't use choke unless cold or engine fails to 
start in 5 seconds. When starting by hand use choke. 

The engine averages 2V 2 hours operation to the gallon of fuel. 

Battery is fully charged if ammeter reads 3 to 5 amperes. Battery is in 
discharged condition if ammeter reads m amperes. 

No reading should show in main ammeter on instrument panel when starting 
auxiliary generating unit. 

6. Spark plug.— (I) To replace tin- spark ping, remove the cap 
from the spark ping shield and take out the plug with a spark pln^ 
wrench. In removing the plug, the baffle may come out. If it does, 
remove it from the plug. Always use a Champion J-10 Commercial 
spark plug or equivalent. Note that in replacing the plug the cop- 
per gasket goes outside of the baffle surrounding the plug. 

(2) Each time the plug is removed, the baffle should be taken out 
for cleaning. It is extremely important to scrape out and QiorongMy 
clean both sides of the baffle. However, the baffle should be re- 
placed every 75 hours of operation of the unit Always use a new 
gasket when replacing the baffle. 

c. Magneto.— To check magneto points, proceed as follows: 

(1) Pry open the three clips on the shield over the magneto with 
a screw driver, and take off the front half, 

(2) Remove the magneto rotor by loosening the rotor nut. The 
contact points are then exposed. 

Note.— Do not remove the three screw* holding the starting plate to ftfc rotor. 

(3) Remove the spark plug as m the instructions above, to relieve 
compression and permit turning the flywheel. 

(4) Rotate the flywheel until the gap reaches its maximum open- 
ing. Check gap with feeler gage. 
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(5) If it is necessary to adjust the gap to 0.020 inch, loosen the 
screw slightly which fastens the contact point assembly to the 
starter plate and move the entire breaker mechanism toward the 
cam bo increase the gap, or away from the cam to decrease the crap. 

(6) Tighten the contact point assembly, fastening .screw secure! v 
and rechedc the gap with a feeler gage. Readjust if neeessary. 
Tightening of the setscrew sometimes changes the adjustment 

(7) The entire contact point assembly pivots on the breaker lever 
bearing pin, which permits adjustment of the gap without altering 
the relationship between the contact point surfaces. If the breaker 
cam is removed from the intake valve shaft, replace with the arrow 
{indicating rotation) on the outside. 

(8) Uneven or pitted contact points may be restored to a true, even 
condition by the use of a smooth carborundum stone, after which 
all dust particles should be removed with a dry cloth. However, if 
points are in this condition a new set is recommended. Do not u&n 
a fie on the eoidm-t point surfaces* Stiff paper or cardboard will 
remove the oxide formation which results from long idleness. 

d. ( f arhuretor. — Adjustment of the carburetor will be made by 
trained ordnance maintenance personnel only, 

(1) Keep the strainer in the fuel inlet connection on top of the 
carburetor bowl free from sediment. When this strainer is being 
inspected, open the fuel line shut-off cock beneath the fuel tank 
to make certain there is a free flow of fuel to the carburetor, 

(2) If the fuel does not flow freely remove the fuel filter sediment 
bowl beneath the fuel tank and clean the strainer in the top of the 
bowl. 

e. Ah /toy —Clean the air filter monthly on the carburetor intake. 
Take apart and rinse wiih drv-cleaning solvent. Then dip the upper 
end of the screen in SAE 30 engine oil, and reassemble. 

/. Removing unit from tatt&— For complete overhaul, or if unit 
fails to operate after minor repairs, remove it from the tank. To 
remove, proceed as follows: 

(1) Open the main battery switch of the tank. 

(2) Remove the duct cover. 
(8.) Remove exhaust coupling, 

(4) Close the shut -off cock on the fuel filter and disconnect the 
fuel line at the carburetor, 

(5) Remove the control box from the generator as follows: 

(a) Take off the three black knurled buttons and lock washers. 
Remove the screw below the ammeter and take off the cover. Allow 
the cover to hang by the inside connecting wires. 
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(6) Disconnect at the terminals in the control box the three wires 
that conic from the generator yoke. These are coded red, red and 
green, and black. The wires can lie removed with a pair of pliers. 

(o) Remove the two screws holding the control box to the genera- 
tor yoke. 

Caution.— Use care not to drop these screws and washers in back 
of the panel board. If they arc accidentally dropped, be certain to 
remove them before assembling, as they may cause a short circuit. 

(rf) Push the three wires disconnected in accordance with (b) 
above through hole in box and take off the control box. 

(6) Remove the four holts which fasten the fan housing to the steel 
angles. 

(7) Take off the nut on the front end of the right angle and swing 
it away from the unit to facilitate removal. 

(8) Lift out the unit. 

(9) If it is necessary to take out the duct assembly, unscrew the 
nut on the heater mounting plate, iinf l remove the heater assembly 

(10) Disconnect the flange at the end of the muffler by taking 
out the three screws accessible through the duct door and heater ele^ 
ment plate opening. 

(11) Take out the screws holding the duel to the engine bulkhead 
and sponson and remove the duct. 

ff. Rmnxtallation of unit in t-onk.—The unit may be installed by 
reversing the instructions given above. Make sure that gaskets are 
used in the connections between the duct and the engine bulkhead 
and between the cylinder and flexible exhaust coupling! 

Section XIII 

STABILIZERS 

< Jonernl Pa ra ^ rn P h 

Inspection ~ I22 

— ■ . -- — ._ -loo 

Trouble shouting " " , 

Charging with <>il and removing air from system ~ lor: 

Replacement of assemblies „„ 

122. General.— Figures 76 and 77 show the complete assemblies 
of the stabilizer systems. Repairs must not be made to individual as- 
semblies, but rather the assemblies will be replaced as units. Corre- 
sponding assemblies for the two systems are similar. 

123. Inspection.— rt. 2f>-hour inspection.— After every 25 hours 
ot operation both stabilizer systems should be cheeked as follows: 

(1) Check for free motion between the control unit and the hand- 
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wheel and adjust the backlash between the worm gear and worm 
wheel if necessary. 

(2) Check for free movement hi the mounting of the piston and 
cylinder assembly, 

(3) Tighten the packing gland on the oil pump shaft by removing 
the cover plate and turning the packing gland nut in a clockwise 
direction with a screw driver. Do not get it too tight. 

(4) Lubricate the four alemite fittings shown in figure 80. 

(5) Check all external electrical connections to see that they are 
tight. 

(6) Check all oil line connections. 

(7) Check for presence of air in the oil system. 

fc. Recoil switch adjustments. — The adjustment of the recoil switch 
must be checked periodically to insure its proper functioning. The 
switch is so constructed and mounted that its contacts are held open 
when the gun is in battery, When the gun is in battery position the 
switch plunger should not protrude more than one-eighth of an inch. 
It must be adjusted so that the contacts will close with the first recoil 
movement of the gun, but the contacts should not close until the gun 
is fired. The switch is adjusted by bending the clip which contacts 
the plunger. 

124, Trouble shooting:. — Troubles most frequently encountered 
and their probable causes are as follows: 

Trouble Probahle cause 

Hunting ■ ___<«, Improper stiffness adjustment. 

Excessive friction in trunnion 

bearings. 
Air in system. 

Loss of sensitivity Improper stiffness adjustment. 

Improper grade of oil. 
Excessive friction in trunnion 

bearings. 
Air in system. 
Unbalance of gun. 
Play between control unit and 
handwheei 

125. Charging 1 with oil and removing air from system.— 
When charging the system with oil it is very important that all siir 
that may be trapped in the system be removed for proper operation 
of the stabilizer. Therefore, the following procedure must be ad- 
hered to : 

a. Throw the master switch to the "ofF position. 
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h. Disconnect I he flu remit on the oil return line at the piston. 
Loosen, but do not remove the ffarenuts at the upper and lower con- 
nections of the cylinder. This will permit venting the air from the 
oil lines and from the cylinder. 

e. Remove the cap from the oil level en p. 

d. Fill the pump and lines with oil through the oil reservoir until 
an oil drippage is noticed at the upper and lower connections of the 
cylinder, and the oil flows freely from the oil return line. 

Note.— The nil should heat approximately 70" l\ temperature. If necessary, 
heat I ho oil before charging the system. 

e. Reconnect the oil return line and tighten the flarenut perma- 
nently, 

/. Take up the upper cylinder flarenut sufficiently to prevent 
leakage, but do not tighten permanently. 

(/. With the (land elevating gear disengaged, slowly push the breech 
of the gun all the way down to the end of the piston stroke. This 
action pushes the air out of the lower side of the cylinder. 

h. With the breech being held in the lowest position, tighten the 
lower flarenut snugly and then loosen the upper cylinder flarenut 
(% inch). 

L Slowly move the breech to the uppermost position, raising the 
pisfo]] to the top of the stroke, and tighten the upper cylinder flarenut 
{% inch) snugly. This action pushes the air out of the upper side of 
the cylinder. 

j. Loosen the butloin tlai-Hiiii unci rqieat steps f/. h, and ■/ above. 
Tighten both flarenuts permanently, 

L Disconnect the multi-prong connector from the control unit. 

I Throw tiie master switch to the "on" position, 

m. Operate oil pump from 15 to %Q minutes. 

Caution. — Keep the oil reserve two -thirds full throughout this 
operating period. 

n. Throw the master switch to the "ofP position. 
o. Slowly pump the breech of the gun up and down until no more 
bubbles appear in the oil reservoir. 
p. Replace the oil reservoir cap, 

q. Reconnect the multi-prong connector to the gyro-control unit, 
r. Start the stabilizer equipment and check operation. 

Note. — At the 25-hour cheek Mie oil system must be checked for presence of 
air by repeating step above, Repeat the same step at any rime to cheek 
for air in the system us a cause of erratic operation. 
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126, Replacement of assemblies, -a. t 'ovlrol unit- -Either con- 
trol unit is removed as follows: 

(1) Place the master switch in the w off ft position. 

(2) Remove the multi-prong elect rieal connector from the control 
base. 

(3) Remove the nuts on the control mount shaft and remove the 
control unit. 

Note. — Tin 3 lead seals on the control unit must never be broken except by 
ordnance personnel. The cunlrol is never repaired, but always repriced as 
a unit. 

(4) Attach the control unit in the reverse order of removal. 

(5) After replacement, check fur proper operation, 

b. Piston mul cylinder. — (1) Throw the master toggle switch to 
the "off" position, disconnecting the power supply to the stabilizer. 

(2) Disconnect si ml remove the oil lines from the cylinder assembly 
and ping with itareplugs, 

{3) Loosen the clamping holts {fig. 79) and remove the cylinder 
pivot pin at both ends of the assembly. 

(4) Remove the piston and cylinder assembly. 

(5) Replace in the reverse order- of removal* 

(6) Check to see that the piston and cylinder assembly is function- 
ing freely without binding, 

c. Repair and replmemmii of defective oil lines. — (1) Disconnect 
the defective oil line and catch any oil drainage from the affected 
part of the system in a container. 

(2) Reflare the tubing using a standard flaring tool (fig. 81), 
The tubing should be cut as close as possible to the flare with a 
tubing cutter and %ot with a hacksaw. 

Note.— Place flarenut on the tubing before the flare is made. 

(3) Reconnect the flarenut to its proper connection. 

(4) Replace completely any damaged oil lines. 

(5) If connecting elbows cannot be tightened sufficiently to stop 
leakage, remove and tin threads with soft solder. 

(6) Recharge the system with oil as outlined under paragraph 125. 

d. Replacing shielded cable and> wires. — (1) If the shielded cable 
connecting any part of the stabilizers becomes frayed or broken 
it should be replaced* 

(2) Disconnect all wires running in the defective shielded cable. 

(3) Disconnect and remove the defective shielded cable and wiring. 

(4) Measure a new piece of shielded cable to the proper length. 
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(5) Tin the new shielded cable at least one-half inch on each 
side of where the cut is to be made. 

Noth— Use a noneorrosive flux. 

(6) Hold the cable securely and cut as measured, using a fine- 
toothed hacksaw. 

(T) Tin the inside of a cable adapter fitting. 
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(8) Insert the cable in the fitting and sweat solder it in place. 
Note.— The torch flume must be on the fitting only, and never directly on 

the cable itself. 

(9) Measure and cut to length new wire of the correct size and 
color. 

(10) Kim the wires? through the shielded cable. 
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(11) Reconnect all wiring by colors to the same, connections from 
which the damaged ones were removed. 

e. Replacing grease fittings .— (1) The grease fittings arc of the 
alemite type and are located as follows (fig. 80) : 

(a) Two on mounting bracket, greasing the control mounting 

shaft. 

(b) One on lower side of the piston, greasing the cylinder pivot pin. 
{e) One on piston rod end, greasing the piston rod end pivot pin. 
(2) These fittings may be replaced by unscrewing and replacing 

with new ones. 
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Section XIV 
TURRET 

PHta^rapli 
127 

General description- ,._ — -- s 

Operation of hydraulic turret control 

Electrical system,., ~ — — ^ 

Collector ring — — 

rt , _ 131 

Cupola.-. 

127. General description. -The turret is a one-piece casting of 
2-inch armor which rotates on a ball-hearing race, recessed and pro- 
tected against direct; hits and lead splash from enemy fire. The 
turret, shield or basket is rigidly fastened to the cast turret, which 
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projects above the roof of the tank, by means of a ring of bolts 
around its top circumference. 

128. Operation of hydraulic turret control {Jig. 82).— a. The 
turret is traversed by either the hydraulic or the manual traversing 
systems. 

Z>. To operate hydraulic traversing system, first close the motor 
switch by pressing down on the knob. Pressure in the hydraulic sys- 
tem will build up almost instantly. For hydraulic operation, the 
clutch lever should be in I lie "up* 1 position. To traverse the turret, 
grasp the pistol-grip control, squeeze the trigger, and turn the control 
handle. Counterclockwise turning of the control handle revolves the 
turret to the left. Reversing the direction of the control handle 
reverses the direction of rotation. Complete 360° rotation is obtain- 
able. The farther the handle is turned in either direction from its 
neutral position the faster the turret moves. 

Caution*— Bv sure that the position lock (which is a left-hand 
thread) is not engaged before any attempt is made to traverse turret, 

c. If the power supply or the hydraulic mechanism fails, the tur- 
ret may be traversed by throwing the clutch lever in the "down" 
position and operating the hand crank. Fluid present in the lines 
acts as a brake preventing any movement of the turret when the 
control valve is in neutral. When the hand mechanism is being used, 
an automotive type of brake with Well man lining incorporated in 
the hand control acts to prevent undesired movement of the turret. The 
hydraulic traversing syslein consists essentially nf three units: the 
pump, the control-valve mechanism, and the, hydraulic motor, 
the pump, directly connected to an electric motor, is mounted on the 
floor of the basket under the 37- mm gunner's seat. The control 
valve mechanism is mounted to the left of the 37-tnnt gun mount at 
the same height ns the traversing race. Turning of the pistol-grip 
control handle discharges oil to one of the two sides of the hydraulic 
motor and traverses the turret as previously described. The hy- 
draulic motor and mechanism are mounted slightly to the left of the 
control mechanism. The hydraulic motor is of ii reversible-gear type, 
directly connected to a gear train. A pinion engages the traversing 
gear surrounding the turret. The manual traversing mechanism 
is mounted on the housing of this unit and a lever projecting from 
the housing is provided for changing from hydraulic-powered 
traversing to manual operation. The connections between these units 
and to the oil reservoir are by high -pressure rubber hose and copper 
tubing. The reservoir mounted oil the floor of the basket contains 
approximately 2.2 gallons of a special nil (see sec. IV. ch. 1), 
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The oil level should be maintained at all limes and the mechanism 
should not be operated without oil, since it acts also as a lubricani 
as well as a power-transmitting medium. In an emergency, 8AE 30 
lubricating oil may be used; however, it should be replaced with I In* 
proper oil at the earliest opportunity. Incorporated in the h yd ran In 
control valve is a relief valve which determines the system pressure. 
A breather cap takes care of the expansion of the oil. Attached 1 ■ * 
the handle of the operating valve are two toggle switches which 



LUBRICATING FITTING 







*A PD- £72 B 
FniiiiK x;; r .one nf iIh* lubricating fittings f^r rurrei rfrCfe, 

control the firing of the HT-mm gun and caliber .SO machine gun. I i 
is necessary to squeeze the pistol-grip handle firmly before tripping 
the firing switches in order to release the safety mechanism. One 
of the lubricating fittings for the turret race are shown in figure S3. 
129. Electrical system ( ligs. <\H and (>?)). — Eleetrical power i* 
transferred from the battery in the hull section to the turret by means 
of a collector ring assembly* The guns in the turret are fired from 
the switches on the hydraulic control handle bv solenoids which operate 
the firing levers. A safety switch is incorporated in the operating 
handle. The power lead from the collector ring assembly goes through 
the motor switch and electric motor. The interphone system take <>ll 
leads come off the collector ring to a junction box. 
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130. Collector ring (fig. S4).— & The purpose of the collector 
ring assembly is to transfer the electrical power from the main sec- 
tion of the tank to the turret. It consists of a cylinder which rotates 
with the turret and in sets of fixed brushes. The two top sets of 
brushes are power leads of which the top one is grounded. The bottom 
four are for the interphone communication system. 
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FitiUKK S4. — CoUeetnr ring assembly. 
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J, There is little maintenance required on this unit With the main 
battery switch open, remove the cover by loosening the two knurled 
nuts. Check to see if the brashes are free in the brush boxes. Brushes 
can be replaced by removing the screw from the brush lead. 

131- Cupola. — Lubrication fittings for the cupola are shown in 
figure 85. 
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Section XV 
PREPARATION FOR SHIPMENT AND STORAGE 
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Storage of eomponeiifcs anil equipment ~„_. __„ . 134 

132, Shipment. — When shipping by rail on flat cars, every pre- 
caution must be taken to have the tank properly fastened and blocked 
to the floor of the car. 

«. Cars must be inspected to see if they are in suitable condition to 
carry the load to its destination safely. The weight of the tank, 
approximately 30 tons, makes it most necessary that the ears have 
good, sound floors. All loose nails or other projections not an integral 
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part of the car, other than the prescribed block nig, must be removed. 
Loose nails, bolts, etc., necessary in car construction, should be made 
tight rather than removed. 

5, The loud must be so distributed that there will not be more weight 
on one side of the car than on the other. If a single tank is placed 
on a car it must be so located that one truck of the carrying car does 
not carry more than one-half of the load weight All doors and other 
openings should be closed and securely fastened as a protection against 
weather and pilfering of equipment. Material used for blocking must 
be of hardwood, fir, spruce, or long-leaf yellow pine, straight grain and 
free from strength impairing knots, 

c. If the vehicle is to be used immediately upon reaching its desti- 
nation, it may be desirable to keep the fuel tanks filled. If transporta- 
tion of the tank is by rail express, in which case civilian passengers 
niay be carried in coaches of the same train, the fuel tanks must be 
drained, The draining of the fuel tanks is not required if only mili- 
tary personnel is carried in accompanying coaches, 

d. Equipment moving from manufacturer to arsenal or proving 
ground, or from arsenal or proving ground to Army post, or indi- 
vidual units moving from one Army post to another rrwttt be 
placarded "DO NOT HUMP.' 1 

<?, Further details on loading and shipping are to be found in 
"Special Supplement Containing Rules Governing the Loading of 
Mechanized and Motorized Army Equipment,*' Another source of 
information is "Major Caliber Guns For the United States Army 
and Navy, on Open Top Equipment" published by the Association of 
American Railroads, Operations and Maintenance Department, April 
1, 1941, FM 101-10 also gives information on shipping instructions. 

/, Before fastening the tank to the ear ii will be necessary to take 
certain measures to prevent corrosion during transit. If the vehicle 
is to be in transit for a period of less than HO days it will be permis- 
sible to prepare it by operating the engine for a period of not less 
than 1 hour, on unleaded "white 53 gasoline. However, if it is at all 
practicable, spraying of the interior of the engine with aircraft 
engine corrosi on - preventive compound, according to the methods out- 
lined in AR 850-18 is desirable. In the tank this will not be possible 
without first removing the engine. If the vehicle is to be put in 
dead storage after it reaches its destination, the engine should he 
removed and shipped separately in order* that corrosi cm -preventive 
treatment can be applied immediately before shipment and shortly 
after it reaches its destination and is placed in dead storage. Due 
to the corrosive nature of the high octane gasoline ordinarily used 
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in the tank engine it is most necessary that the above-mentioned 
corrosion-preventive measures be taken, Failure to do so will resull 
in serious damage by corrosion. Paragraph 133 outlines the methods 
of applying corrosion -preventive compounds. 

133. Storage. — a, (renew! mxtnicHottx. — The storage of motor 
vehicles and equipment and inspection in connection therewith are 
covered in AR 850-18. With a few exceptions, the information 
given in this manual will apply directly to storage and the prepara- 
tion for storage of the medium tanks M3, M3A1, and MSA2. It will 
not he practicable in many cases to apply the internal corrosion- 
preventive treatment to the engine prior to limited storage because 
of the difficulty in removing spark plugs and spraying the interiors 
of cylinders and other pans while the engine is in the tank. Insofar 
as it is possible to do so, methods outlined in AR 850-18 must be 
followed in order that engines and other portions of the materiel 
are properly protected from damage by corrosion. For dead storage, 
engines must be removed from the tank, inspected, reconditioned if 
necessary, and then given the proper corrosi on -preventive treatment 
and stored separately. 

b* Storage conditions* — Tanks which are not in actual use wil] be 
stored in closed buildings or covered sheds if available. In lieu of 
this preferred storage space, they may he stored in the open and 
covered with tarpaulins. In each case, the lloor must be solid and 
free from crushed rock, deep dust, and oil surfacing. It is desirable 
that the rubber tracks rest on planks, Every precaution must be 
taken to afford proper drainage of water from the floor and to locate 
the place of storage so that the materiel will be properly protected 
from flood or fire. 

v. Teehmeal inspections, — The tanks ana 1 equipment will be in- 
pected at the time they are placed in storage and at frequent periods 
as designated in AR 850-18. A tag or tags tied to the unit or vehicle 
will be kept up to date by the inspector indicating the condition and 
work to be done before the unit is again placed in service. Minor 
work of surface preservation and application of corrosi on -preven- 
tives will be accomplished at the time of inspection. Work involving 
the use of shop facilities will be accomplished at the earliest prac- 
ticable date. Batteries should be removed when a vehicle is placed 
in dead storage and the battery placed in active stock if practicable. 

d. Limited stomge. — Vehicles in limited storage are those that 
are out of service for less than 30 days. Vehicles stored under this 
heading will be ready for immediate service, and the fuel tanks and 
oil tanks will be kept filled. The battery will be maintained in a 

149 



TM 9-750 

133 






ORDNANCE MAINTENANCE 



MEDIUM TANKS MS, M3A1, AND M3A2 



TM 9-750 

133 



f nlJy charged condition and should remain in I he tank. The battery 
switch and radio switch will be open during storage periods. The 
vehicle must be thoroughly cleaned and lubricated before being 
placed in limited storage, and pro[>er precautions should be taken to 
protect the rubber elements from extreme light or heal. Hreaks will 
not be left applied and the vehicle will not be left in gear. 

e. Placing vehicles in dead storage. — Vehicles in dead storage are 
those that will not be required for service for an indefinite period. 
Vehicles should not be in limited storage status for over 30 days; 
however, it will be impossible to adhere rigidly to this ruling under 
certain combat conditions. When the medium tank is placed in dead 
storage, the engine will be removed, inspected, repaired at once if 
practicable, and treated with corrosion-preventive compounds, In 
any event, it is most essentia] that the treatment with corrosion- 
preventive compounds be given immediately after the engine is placed 
in dead storage. 

(1) Engine, valve compartment. — -Remove the rocker box covers 
and spray the valve mechanism with aircraft -engine corrossion-pre- 
ventive compound. Special spraying outfits are available for apply- 
ing this compound. The engine crankshaft will be rotated while 
ilie corrosion -preventive compound is applied in such manner as to 
cover thoroughly the entire surface of cams and protruding ends of 
valve stems. 

(2) Cylinders. — The cylinder walls, piston heads, and valves will 
be treated with aircraft-engine, eorrosi on -preventive compound. Set 
the engine with the crankshaft extending vertically upward and the 
piston of the cylinder which is being sprayed placed at bottom cen- 
ter of the suction stroke. Spray each cylinder through the spark 
plug or injector hole, taking care not to damage the threads during 
the spraying operation. The quantity of compound to be sprayed 
into each cylinder will he metered, if possible ; if meters are not 
available, measurement will be made by determining accurately the 
time required to spray the specific quantities and timing subsequent 
spraying of the individual cylinders to obtain the proper quantity in 
each. In first performing the spraying operation, determine by ex- 
periment the proper technique for completely coating cylinder wall, 
piston head, and valves with corrosion -preventive compound. Spray 
2 ounces (% pint) of compound into each cylinder, then turn the 
engine crankshaft, at least two complete revolutions, Respray the 
cylinder space above each piston with Vifi pint (1 ounce) of com- 
pound without revolving the crankshaft further, since this space 
is particularly susceptible to corrosion. This procedure permits 
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treatment of the maximum surface of the cylinder- wall and the pis- 
ton head. The intake valve will be o|>en sufficiently to permit a small 
quantity of the vaporized corrosion -preventive compound to reach 
the valve face. After thus treating the interior of all cylinders, 
spray a small quantity of the corrosion-preventive compound into 
each exhaust port, with each exhaust valve in a fully open position 
so that it will be coated. If the engine io be treated is equipped with 
exhaust collector rings that are difficult to remove, spray the ex- 
haust valve through the spark plug hole instead of the exhaust port. 
However, this must be done with the exhaust valve fully open and 
after the inside of the cylinder has been coated as outlined above. 

(3) Magneto*. — Magnetos will he treated by lightly coating the 
steel parts with rust -preventive compound, or with petrolatum* 

(4) Openings. — Close all fuel and oil lines or open connections, 
cylinder ports, and other openings with suitable plugs, covers, etc. 
Close threaded openings with threaded plugs whenever practical. If 
wooden or similar tapered plugs are used, they must be so constructed 
thar they ran not be accidentally pushed or driven completely into 
the opening. When necessary, remove the rear oil tank vent connec- 
tion plug to prevent excess oil in the rear section from draining into 
the magneto while the engine, is standing with the crankshaft in the 
vertical position. When this plug is removed, wire it to the engine 
as close as possible to the hole from which it was removed. 

(5) Spark plugs, — Remove spark plugs, oil the spark plug holes, 
and then stop them by inserting shipping plugs, unserviceable spark 
plugs, corks, or wooden plugs. Clean, adjust, and test the removed 
plugs; if they are serviceable, coat them with corrosion-preventive 
compound and place them in stock. 

(6) Exterior of engine. — Clean the exterior of the engine thor- 
oughly with dry-cleaning solvent. Apply a coating of rust-preventive 
compound on all unpainted steel parts. Remove rust appearing on 
any part before storage with sandpaper or a wire brush and coat the 
metal with corrosion-preventive compound unless the surface was 
originally painted. Painted surfaces will be repainted. 

(7) Gasoline. — Drain gasoline and return it to proper storage. 

(fi) Battery. — Remove the battery from the vehicle. After plug- 
ging the vents in the cells, clean the case with a solution of soda ash 
and water (8 ounces to the gallon) to neutralize the acid. After this 
treatment, flush the case with cold water; do not use hot water or 
steam. Remove plugs from the vents after cleaning. Clean termi- 
nals and cable ends thoroughly with soda ash solution, scraping them 
clean with a suitable tool or wire brush and then grease with petrola- 
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mm or light grease. Take hydrometer readings of the colls, and 
charge the battery if readings are 1.225 or less. Add distilled water 
to cover the plates, but not more than one-quarter inch above plates. 
Place the battery in active stock. Never allow batteries in stock to 
become discharged below a hydrometer reading of L225; this will be 
a proper precaution agninst freezing in all but the most severe 
weather, when a specific gravity of 1.250 must be maintained. 

(9) Vehiels general, — Remove rust appearing on any part before 
storage with sandpaper. Painted surfaces will be repainted ami un- 
painled surfaces will be lightly coated with rust preventive com- 
pound. 

(10) Ln^pecti/yn tag. — Attach a tag to the dashboard. The dates of 
inspection* will be entered on this tag and each initialed by the in- 
spector. 

/. Periodic treatment of vehicle* m dead storage. — At the expira- 
tion of each 3-month period, repeat corrosion -preventive treatment, 
giving particular attention to the cylinders, valve compartments, and 
other internal parts. Under unfavorable climatic conditions such as 
might occur in tropical climates or near salt water it will be neces- 
sary to perforin more frequent inspections and corrosion-preventive 
treatments in order to prevent damage to the equipment, 

g. Check-up of vehicle* in dead storage. — Vehicles will be inspected 
frequently to see that equipment or pails are not removed without 
proper authority. 

A* Remo-ving vehicle* from dead storage* — (1) Magnetos. — Wipe 
the magnetos with a clean dry rag to remove excess corrosion-preven- 
tive compound used and assemble magneto to the engine. 

(2) Ogi'tn<h.>rx.< — Remove plugs from spark plug holes and pump 
out excess corrosion-preventive compound above the pistons with a 
hand pump. If no pump is available, turn the engine over by band 
to force out the corrosion- preventive com] sound. 

(3) Valve*. — Rotate the crankshaft through three or four revolu- 
tions by hand and observe for proper operation of valve mechanism. 
Lubricate the stem of any valve found to be sticking with penetrating 
oil or with a 50-50 mixture of kerosene and light lubricating oil. 
Continue to turn the engine over- by hand until all evidence of stick- 
ing valves has been eliminated. If this treatment does not free the 
valves, necessary mechanical repairs to free them must be made 
before the engine is placed in service. 

(4) (rasolwe tank. — Fill the tank. 

(5) Spark ?A*#*.— Install new spark plugs in the engine. 

(6) Battery* — Install a fully charged battery. 
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( 7 ) 7 'rms m tssi&ns, transfer cases, diffeten t icds i a&fa h ou$mgs* 
ete.— Drain old lubricant from these units and other inclosed gears, 
flush thoroughly with lubricating oil SA K HI, and (ill them to proper 
levels with the correct lubricant, using the lubrication section as a 
guide. 

(8) Engine oil tank.— Install the engine in the tank, and fill the 
oil tank about half full (19 qt.). Since the material used as a cor- 
rosion -preventive on the interior surfaces of the engine mixes freely 
with engine oil, it will not be necessary to remove it prior to adding 
lubricating oil. Run the engine 1 or 8 hours, then drain the oil tank 
and add new oil to the system. The second addition of oil will re- 
quire 3(> quarts to fill I lie oil tank properly. 

(9) Lvbricati&n, — Lubricate the tank thoroughly before it is 
placed in service, 

(10) Inspection.— A thorough inspection of the vehicle will he 
made upon removal from dead storage. Any i-epairs that have been 
ordered on the inspection tag attached when the vehicle entered stor- 
age and which have not been previously rmule must be taken care of 
at this time. 

(11) Starting mgme. — Start the engine according to the instruc- 
tions given in section III. chapter 1. Particular attention should be 
given to watching for overheating of the engine, excessive vibration, 
or any unusual noises that may indicate something is wrong. Start- 
ing of the tank by coasting or by towing must not be attempted, 
since serious injury to the working parts may result from this prac- 
tice. 

134, Storage of components and equipment.— Components re- 
moved from vehicles prior to storage must be thoroughly inspected 
and overhauled if necessary before being stored for reissue. These 
components, including engines, need not be retained in storage for 
any particular vehicle, but should he considered as stock when issue 
becomes necessary. 
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AppEKTDIX 

LIST OF REF.BKENCES 

1. Standard Nomenclature Lists. 
Gun, machine, cal. .30, Browning, M1919A4, fixed and 

flexible, and mount, tripod, M2 

(Jim, submachine, cal. ,45, Thompson, M1928A1— . 

Cleaning and preserving materials 

Tank, medium, MS (in preparation) — . 

2. Pield and Technical Manuals,—", (rrverah 

Cleaning and preserving materials — 

Automotive lubrication 

Automotive electricity - — 

Motor transport — _„______ — 

Tank units 

Defense against chemical attack „____-_„— 

6, Armammt. — The following publications demerit* 
in more detail the armament of the tanks: 

87- mm gun, M5 (mounted in tanks) 

37-Jiim guiu M6 (mounted in tanks) — 

Browning machine gun cah ,30, HB M1919A4 

(mounted in combat, vehicles) __ _____ 

Thompson submachine gun, cal. ,45. M1928A1™ 

75-mm gun materiel, tank 

Gun, 37-mm, M5 and M6— — ■ - 

Materiel, 75-mm tank gun, M2A1 



SNT_ A-6 
SNL A-82 
SNL K~l 

SNL G-104 

TM 9-850 
TM 10-540 
TM 10-580 
FM 25-10 
FM 7-10 
KM 21-40 



FM 28-80 
FM 23-81 

FM 23-50 
FM 23-40 
TM 9-307 
SNL A-^5 
SNL C-34 



INDEX 

P:ir„Rr;ipb 

Accessories. __ 42-60 



Air cleaners 

Ammunition, decontamination _ 

Ammunition stowage! _ 

Auxiliary generating unit: 

Description 

M ain tenance , _ _ _ 



Battery. 
Bogie _ . , 



Bogie, wearing plate 

Bogie wheels . _ 

Booster coil 

Bulkhead, engine 

Carburetor 

Chemical attack, cleaning after __. _ 
Cleaning .--, 

Clutch. _ 

Clutch adjustment 

Gold weather starling and operation 

Collector ring _ - , _ .~ . 

Control, voltage _-_--. 

Controls, operator's ^ _ . , , 

Cooling system , engine- _ , .. 

Cupola . „_______. ,„ 






Decontamination . — .__ 

Description, general .-^ — „___ „ 

Differential ^ - 

D raining fuel tanks ^ _ ^ 

Driving instructions^ 

Engine: 

Characteristics ^ — — — _ ^ 

Descriptive data ... _-.-„_-_ 

Hoistings ^ - - — - . 

Installation ^ _ _ 

Lubrication- _ _ _ _ _ , 18, 

Mounting— -___- — - — _ 

Removal . .__^ 

Equipment supplied. _. 

Filter, generator .- 

Final drive__-_*. - „___„ — — 

Fire extinguishers — 

Fuel pump,— -- 
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34 
35 

120 
121 

101 
96 

96 

m 

51 

61 

m 

34 

2ft 
70 
74 
14 

i ad 

103 
li 

m 

131 

34 
4 
85 
61 
11 

44 
42 
50 

46 

59 
59 

40 

104 
01 

II 

54 



rami 
58 
69 
33 
35 

127 
128 

106 

95 

95 

60 

70 

68 

33 

30 

82 

84 

Ml 

146 

108 

10 

81 

147 

33 
2 
88 
76 
U 

m 

58 
70 
70 
21 t 60 
70 
70 
52 

111 
93 
53 
68 
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Fuel, &hut~off valves. 

Fuel tanks 

Fuse box-- 



INOKX 



Paragraph 

62 

61 

U5 



Gages, fuel , 

Gasoline, grade. 
Gasoline tanks. . 
Gear shift lever 
Generator. 

Governor 

Grousers. _^__. . 
Guns_ 



Hub assembly .. 
Idler.... 



„__„ 65 

______ ... 67 

61 
89 

... _ S3 

„ 57 

99 
35 

_„„ 95 

98 

1 gtiition harness ._._•__ — .. 48 

Indirect vision windows ____ 37 

Inspection : 

50-hour --_- 24 

100-hour 24 

After operation .______„ ..___^ 23 

Before operation - _.__, — 7, 20 

During operation ^ , 21 

Installation of engine __ ---^ 59 

Instrument panel .. . _ .. 8 T 106 

Instruments _, . — .-, 106 

Interphone ^ US 

Lights ^ _ ___ . 113 

Lubrication chart _ 18 

Lubrication, engine.. 16, 46 

Magneto -__ ~__^_ . 49 

Manifold, engine.. ^ ____.~_ — _ _ — 47 

Maintenance— . 38 

47 

___________ 17 

16 

27 
74 

r _._ ____ 35 

80 

63 

82 

______ 37 

46 

.„ ... 63 

60 

117 

... 25 
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Muffler 

Oil dilution valve. 
Oil filter _ 



Painting 

Pedal, clutch 

Pistol port 

Plates, clutch 

Primer, engine. ... 

Propeller shaft — -.---* 

Protectoscope 

Pump: 

Engine oil, ___. 

Primer — , — ._. 

Push rod t replacement. 

Radio . 

Records 



78 

76 

119 

80 
81 
76 
90 
67 
70 
106 
35 

94 

102 
61 
45 

28 

28 

27 

11,25 

26 

70 

12, 113 

113 

120 

117 

21 

17,60 

63 
61 
47 
61 

19 

17 

31 
84 
35 
86 
79 
88 
45 

60 
79 
73 

120 
30 
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Removal of engine. 



Paragraph 
59 



Shielding, radio „, „_ _,„ 116 

Shipment 132 

Sight, gun: 

75-mm ___. ._ 35 

37-mm 37 

Siren . ♦._ . ^ _ .. _ ^ 114 

Solenoids, ft ring . . . _ 1 10 

Hpark pi ugs. .__ _. 50 

Sprockets . _ 95 

Stabilise* - 36, 122-126 

Starter; electric . _ _ 

Starting instructions .__ 

Steering hrake adjustment. . 

St t, ► rage _;_._. „ ^ _ ^ 

Strainer, fue)_--___ __ - m 

Submachine guns __ 

Switch: 

Battery. . _ 

Starter , , „,__. , ,.. 



Tabulated data 

Track _ „_. 

Transmission . 
Tripods 

Trouble shooting, engine . 

Turret: 

Description . 
Electrical system 
Hydraulic control 



Valve push rod, replacement . 

Valve rocker aim, replacement ... 

Valves: 

Adjustment . „ _.__.__. 

Fuel, shut-off . _ ^ _ ^ _ ^ 

Volute springs. 

[A. <iv 0ti2.ll t S— 4 -4 1 K j 

By order of the Secretary of War : 
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G. G MARSHALL. 

Chief of Staff. 



Official: 

J, A. ULIO, 

Major General* 

The Adjutant General. 

DlSTEIBTJTTON I 

D17 (10) ;B 17 (tt):IBnl7 (4). 9 (1); IC 17 (17), 9 (3), 
(For explanation of symbols see FM 21-6.) 
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